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Forty-five tons of water are dropped from overhead tanks on a wave-forming board and projected into the arena. 


THE GREAT WAVE SCENE AT THE LONDON HIPPODROME.-[See page 3.] 
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RETROSPECT OF THE YEAR 1908 
Industrial Conditions. 
Although ti trial and fina i lepression 
hict ] i months h is ear was 
leplorabl here ou satisfaction to be derived 
ft " the fact that t cla tab! ( I oun 
try onsidere i i wi ‘ S$ passed through such 
an exceeding trying rade wit! so omparatively 
rew disaste S o! the first rl ignit ide i resuit wh I 
testifies to the greate stabilit of ou financial and 
industria! institutions, and proves that the people as a 
whole are less liable than former! to become the 
prey of a wild, unreasoning pan Institutions which 
in tormer periods t fil cia > ng ould have 
nto irretrie il have passed throug! 
1 of ret vershbi ind, aft reorgal it 
i th ictivities upon a sounder basis 
er onfidence of future permanence lhe 
months | } ea t sed ud 
akab! mprovement conditions, tl 10st 
encouraging feature f which is the absence of that 
tendency toward artificial stimulation of business 
which has been one of the marked features of recovery 
from the panics of former years. This spirit « on 
servatism augurs well for the permanence of the era 


of prosperity upon which we have undoubtedly entered 


Civil Engineering. 


Of all branches of industrial 


a7 covered by civil engineering have ever been the 


firat +o feel. and the last to recover fron 


depression During the greater.part' of the year a 


greatvamount of engineering work was either closed 
down altogether. or the force was reduced to what 
was necessary merely to keep the plants order 


and prosecute such work as was absolutely necessary 


One of the most encouraging signs of the present ré 


vival, however, is the fact that most of these enter 


carried forward on something 


marked the activity of 


prises are, again being 


of the extensive scale which 


the preceding year 


PaNaMa CANAI in spite of the many alarmist rum 


ors which have recently been started regarding cond 
tions on the Panama Canal, it may be stated, without 





any qualification, that the work has been carried on 


throughout the year at a speed and with a success be 


yond -the most sanguine’ expectations. With the ar 
rival on the Isthmus of the complete excavating plant 
and other coilateral equipment, there was emarkable 
accei#ration of the work The total quantities of 
monthly excavation rose from 2,709,613 cul ards in 
January to a maximum of 3,480,270 cul irds in 
March, the last being the highest monthly record for 
the year With the advent of the rainy season there 


was a naturai faliing off in results hut the ft 


the month of November re hed 2.920494 ’ irds 
which wage the highest ever mad n the I seas 

and was over 1,000 cubic vards more than the exca 
vation in November of the previous yea If the pres 


work be maintained, the whole of the tota 


yards will have been tiken 


nount of 142,000,000 cublk 


vo and one-half years from the present 


date. The present satisfactor litions at the Isthmus 
reflect the greatest credit upor e army engineers who 
under Col. Goethals, have fu ntrol of the work of 
building the canal As to the probal time of com 
pletiom it has become evident that this depend 
upon ti time necessary for « t Gatun 
dai nd locks I latest t t s 
Bets time for tl ope! 

tion in the early months of the year 191 : 





of bridge 


record of disaster or failure, ai least as regards bridges 
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mportant revisions have been made of the orig 
I ! iding al ncrease in the clear width of 
I ( te ) feet and the usable length to 1,000 
feet \t Pacific end of the canal a revision has 
7 \ nvolves the sustitution for a flight 
of tw cks La Boca and one at Pedro Miguel of 
Oo! Pedro Migue ind two at Miraflores The ad 
S | n are at the dams can be built 

i s lengtl ind that they will be 

I I ) I omparative near the sul 
be irther inland they will be pro 

g 5 poss ty of distant bombardment 

During © year exhaustive examina 

e¢ ' le « } the lock sites and also of 

( i ind s lwa t the result 

neers ho are i 1yvs strictly ol 

el judgment, express themselves as sat 

f ! se structures w rest upon stable foun 
£ wide margin of safety for carrying 

mposed rhe ex llent sanitary conditions 

t ! i it by Cr Gorgas have continued through 
tt e% ind the United States employees on the 
ng under onditions which compare 

those f the ive ize 

\ S Y ! eve! is a 
30 inifested in the ol 


ter supply and irrigation 


se designed for municipal service 


S S water supply which, when the whole 
scheme is completed, will be capable of supplying New 
York city daily with over 700 million gallons of pure 
mounta wate That portion of the scheme now 
inder construction includes the building of a dam and 


reservoir with a full level capacity of 170 billion gal 


lons, capable of supplying the city with 250 millior 


gallons of water a day, and the construction of an 
length 


iqueduct 17 feet in diameter and 90 miles in 


ym the reservoir to New York The construction of 


the dam and certain sections of the aqueduct is under 

and the present indications are that water will 
be delivered into the Croton watershed within the 
next five years, and that the aqueduct will be com- 
pleted to the city within the next seven or eight years 
During the year rapid progress has been made on the 
Croton Falls reservoir, in the Croton watershed, which 
will add an additional 14 million gallons of storage, 
bringing the total storage capacity of the watershed 
up to 104,530,000 gallons. The most important na 
tior undertaking of the time is the rk being done 


by the United States Reclamation Service in the irri 


tion f so-called desert lands The whole scheme 


hen completed will render available for cultivation 


nearly 5,000 square miles of land which now is barren 
for want of water. The work is widely distributed and 
né les no less than twenty-five separate projects in 
the States lying west of the Mississippi River. The 


most important of these involve the reclaiming of from 


400,000 acres of land, and will necessitate 


100.000 ‘to 


the construction of some of the loftiest dams and 
irgest reservoirs in the world. Excellent progress 
has been made during the year, particularly upon the 
great Roosevelt dam, a masonry structure 284 feet 
1 height and 1,080 feet long, which will store 1,284,000 
icre-feet of water [wo other notable dams are the 
Shoshone 26 feet in height, which will store about 
half a million acre-feet, and the Pathfinder, 215 feet 


high capacity of over 1,000,000 acre- 
feet. The New York Barge 


length of 442 miles, must be con- 


with a storage 


State Canal, which, be- 


cause of its great 
sidered one ef the greatest undertakings of the kind 


ig something like satisfac- 


in history, is at last maki 


uilt with a least depth of 


tory progress It is being 
1? feet and a least bottom width of 75 feet to accommo- 


date barges of 1,000 tons capacity. Leaving Lake Erie 


at an elevation of 565.6 feet above sea level, it enters 


the Hudson River near Albany at tide level It re- 


quires the xcavation of 133,000,000 cubic yards of ma- 
and its total estimated cost will be $101,000,000 
summer material was excavated at the 


1,000,000 cubie yards per month, which is 


I te of over 
out equal to the amount taken out at Panama dur 


corresponding year of active operations. The 


or} f increasing the height of the Assouan dam in 
I pt, as planned by the late Sir Benjamin Baker, has 
been made the subject of spirited criticism on the 
1 that it will be impossible to secure a satisfac- 


bond between the old and the new work. To in 





re that the dam would have ample stability, it was 
decided t len it by 15 feet, building the new mason- 
y pol pre was built a few years ago 
to protect the toe of the dam from erosion. The addi- 
tior 3 being built with an 8-inch space be 


tween the face of the old work and that of the new, 
portions being tied together by steel beams 
When the new work has been completed and its tem 
perature has reached that of the older work, the inter- 
vening space is to be filled with concrete and thorough 
ly grouted up 

Brirees.—It begins to look as though in the domain 


construction our annual review was to be a 
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Last year the' most notable 
fall: of the Quebec 


and certainly the most sensational event of the 


of the first magnitude 
event Was unquestionably the tragic 
bridge 
present year was the discovery by a special commis 
sion that the cantilever structure, 


that across the East River at Blackwell’s Island, would, 


other mammoth 
if completed upon the present plans, have been even 
more seriously overstressed in some of its members 
than was the Quebec bridge. Coming so soon after the 
Blackwell's Island fiasco has struck 


bridge 


Quebec failure, the 
blow at the American 
building. It is but fair to point out, however, that 


political 


a severe prestige of 


had it not been for the pernicious effect of 
changes upon the Bridge Department of this city this 
would not be in its present de- 

that 
Island 


magnificent structure 
Nevertheless, it is a fact 
Quebec and Blackwell's 

bridges has produced a certain revulsion of feeling on 
against the cantilever 


plorable condition 


experience with the 
the part of bridge engineers 
system for bridges of over 1,000 feet span, particularly 
where the live load is of an unusually heavy character. 
Under these conditions the suspension bridge, with a 


well-stiffened floor presents undoubted advan- 


system 
tages of economy and safety During the year plans 


vere made public for a mammoth arch bridge of rein- 


foreed concrete with a span of 703 feet, which it is 
proposed to build in this city as a memorial to Henry 
As this span will be more than double that 


bridge of the same 


Hudson 
atteinpted in any previous arch 
type, it has been urged that, in view of our somewhat 
limited knowledge of the behavior of reinforced con- 
crete, the erection of a bridge of this size involves no 
small amount of risk. On the other hand, the rein- 
forcement constitutes in itself a steel arch of unusual 
strength and rigidity, and it is claimed by the de- 
signers that a collapse of the structure is thereby 
question of the 
Hudson River, 


believed to have been an- 


rendered practically impossible. The 


construction of a bridge across the 
which engineers generally 
swered in the negative for all time to come, has been 
again brought to the front by the action of a joint 
commission of the States of New York and New Jer- 
sey, which has reported in favor of building the bridge, 
if a suitable site can be found. If it be built, its loca- 
tion must be 110th Street, 
since the prohibitive cost of real estate would prevent 
that The 


necessarily be reserved for 


placed somewhere above 


its erection anywhere south of location. 


bridge, moreover, must 


vehicular, trolley, and foot passenger traffic, the cost of 


constructing it for the operation of heavy railway 
trains being too great for serious consideration. 

The construction of a four-track railway arch bridge 
of 1,000 feet span across the East River at Hell Gate, 
after having been postponed on account of the recent 
financial stringency, is about to be undertaken by the 
Pennsylvania Railroad. This will be by far the largest 
and heaviest arch bridge of any kind in the world. 

TUNNELS AND TERMINALS.—Progress on the large 
amount of tunnel and terminal work in and around 
New York city has been seriously delayed by the in- 
dustrial depression. Both the Pennsylvania and the 
New York Central railroads have maintained a limited 
working force on both of their extensive projects, al- 
though with the bettering of conditions toward the 
close of the year, the working forces have been in- 
creased and the work pushed forward with consider- 
able activity. The Pennsylvania tunnels beneath the 
Hudson and East Rivers and beneath Manhattan Island 
have been completed so far as the excavation is con- 
cerned, and the work of lining them with concrete is 
now in progress. The terminal station is well on to- 
ward completion, as far as the steel work and granite 
facing are concerned; but a vast amount of work re- 
mains to be done in the laying of tracks and the in- 
The latest official announcement sets the 
During 


terior finish 
date of opening of this system early in 1910. 
the year the old trainshed of the Grand Central Station, 
New York Central Railroad, was removed; a 
number of tracks were transferred from the old level 
to the lower level at the temporary Lexington Avenue 
station, and the work of excavating the 45-foot depth 
of rock is being pushed as rapidly as the restricted 
conditions will allow. At the present rate of progress 
it will take at least four years te complete the exca- 
tracks to the new levels. 


large 


vations and transfer the 
During the year the northerly tunnels of the Hudson 
Companies system at Morton Street were opened for 
service, and at the present writing trains are running 
regularly from Hoboken to Twenty-third Street and 
Sixth Avenue, Manhattan. The connecting subway in 
Jersey City has been completed, as have also the two 
tunnels below the Hudson River from Jerséy City 
Cortlandt Street. At the present time a short length 
of tunnel remains to be completed between the ends 
of the river tunnels and the terminal station at Cort- 
landt Street. It is expected that this part of the sys- 
tem will be in operation by the early summer of this 
year. Although the financial depression has caused 
the abandonment, for the present, of the construction 
of extensions of the Rapid Transit Subway in Brook- 
lyn, work has been steadily prosecuted on the Subway 
loop connecting the Manhattan ends of the Williams- 
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purg and Brooklyn bridges. The opening of the Sub- 
way tunnel from the Battery to Brooklyn, and the com- 
pletion of the line to Flatbush Avenue, have served to 
lessen the congestion on the Brooklyn Bridge. The 
’ tunnel, at Forty-second Street, built under 


“Belmont 
the old Steinway franchise, has been completed and 
is now under offer of purchase by the city for the sum 


of $7,000,000. The system of subways in Philadelphia 
has proved to be as great a success as that which is 
in operation in New York. Boston also is increasing 
its facilities, the most recent addition being a short 
stretch of subway, one mile in length, which, because 
of the difficulties of the site, has proved to be the most 
costly bit of tunneling ever built. Mention should be 
made of the railway tunnel which is making satisfac- 
tory progress beneath the Detroit River. The method 
of construction involves the dredging of a large trench, 
and the floating into position and sinking of steel 
tubes, around which is built up in place a mass of 
concrete which forms the tunnel proper. 


Naval and Military. 


In a review of the naval events of the year, the two 
facts which stand out with prominence, at least as 
far as the United States is concerned, are the remark- 
able cruise of the Atlantic Squadron around the world, 
and the acrimonious controversy which has been 
aroused as to the efficiency of the navy. The sweep- 
ing criticism of our ships had its origin among a few 
of the more progressive and ambitious of the younger 
men among the seagoing officers. The motives which 
prompted this criticism were, we believe, honorable 
and disinterested; but the manner of their presentment 
was about as unfortunate and deplorable as it could 
well be, the medium chosen being a popular magazine, 
and the writer a layman who allowed his zeal to run 
away with his discretion, and offered his arguments 
in a inanner so marked by exaggeration and extrava- 
gance that he defeated the very object in view. That 
the ships of our navy are capable of improvement in 
eertain particulars is undeniable; and had these im- 
provements been suggested with moderation and a 
strict agreement with the facts, the criticisms would 
have been heard, and the ultimate results more quickly 
secured. In the long-drawn-out controversy which has 
ensued, the most important of the alleged defects have 
been disproved, and the fact established that our battle- 
ships are fully comparable with the ships of foreign 


nay f the same date of design. At the Newport 
Conference hich followed a few months after the 
Senate inqu it was also proved, if proof were neces- 
sary that the designs of our latest ships of the ‘‘Dread- 


nought” type were not only abreast of the times, but 
that they have served in some particulars as a type 
whica other naval powers are closely following. Per- 
haps the most significant tribute to the excellence of 
our navy was the punctual arrival of the battleship 
fleet at the various ports of call, and the even more im- 
portant fact that the fleet to-day, in spite of its long 
and arduous cruise, is in excellent condition, the de- 
terioration being only such as is inevitable in any fleet 
on a cruise of this great duration. Progress in the 
upbuilding of our navy during the year has been very 
The three scout cruisers “Birmingham,” 
“Chester,” and “Salem” have passed through their 
trials successfully. These vessels, of 4,580 tons dis- 
placement, were designed for a trial speed of 24 knots. 
The “Birmingham,” equipped with twin reciprocating 
engines, averaged 24.32 knots on her four-hour trial; 
the “Chester,” furnished with Parsons turbines, made 
“Salem,” equipped with Curtis 
These three ships 


satisfactory. 


26.52 knots: and the 
turbines, averaged 25.94 knots. 
are about to engage in a series of competitive triais, 
which will furnish data of unusual interest. During 
the year, all of our battleships under construction, ex- 
cept those of the “Dreadnought” type, have been com- 
pleted; with the result that of the later designs we 
how possess six ‘“Connecticuts,” of 16,000 tons and 18 
knots; two smaller “Connecticuts,” the “Idaho” and 
“Mississippi,” of 13,000 tons and 17 knots; and five 
“Virginias,” of 15,000 tons and 19 knots speed. All 
of these ships carry modern 12-inch guns in the main 
battery, and a heavy intermediate battery of 8-inch 
guns. We have six “Dreadnoughts” under construc- 
tion. The “South Carolina” and “Michigan,” ot 16,000 
tons, carrying eight 12-inch guns, are about two-thirds 
completed; the “North Dakota,” 20,000 tons, carrying 
ten 12-inch guns, has recently been launched; and her 
sister the “Delaware” will shortly take the water. The 
slips are now being prepared for the laying down of the 
20,000-ton “Florida”and “Utah.” The last report of 
the Chief of the Bureau of Ordnance states that our 
45-caliber 12-inch gun is fully the equal of any mounted 
in any foreign navy; but in view of the fact that 
Some of these navies have 12-inch 50-caliber pieces 
under construction, whose muzzle velocity will be 
from 3,000 to 3,100 foot-seconds as against 2,700 foot- 
Seconds for our guns, it is evident that a new 12-inch 
Piece should be designed. On the other hand, there is 
& movement on foot favoring the arming of our future 
“Dreadnoughts” with a new 14-inch piece; and it has 
been suggested that our next appropriations should be 
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either for 20,000-ton ships carrying eight 14-inch guns, 
or 23,000-ton ships carrying ten 14-inch guns. Out- 
side of the construction of battleships, our efforts 
are being devoted to the construction of sea-going 
torpedo boats and submarines. The United States 
is building no armored cruisers. The crying need 
of the navy to-day is for a fleet of large, fairly. 
fast colliers. The Atlantic fleet, on its trip around 
the world, has to depend almost entirely on foreign 
tramp steamers for its coal supply. In time of war 
these would not be available. We have no merchant 
marine to speak of; and, in its absence, the construc- 
tion of a fleet of colliers is as essential as the con- 
struction of battleships. Great Britain, with a total 
displacement of armored ships of 1,395,930 tons, con- 
tinues to lead the world in the number, power, and 
quality of her ships; the United States being second 
with 607,241 tons, and France third, with 573,364 tons. 
If battleships alone be reckoned, Germany takes third 
rank. Great Britain records no failures. She serves 
as the great experimental ground for the world, and 
the ships which she evolves seem to stand as types for 
other nations. The “Dreadnought” has been followed 
by six other ships of the same general design, in 
which have been incorporated the experience gained 
during the extensive cruises of the ‘Dreadnought.” 
Hitherto the British have not followed our system of 
mounting the 12-inch guns on the central line of the 
ship; though it is rumored that in their next ships they 
will incorporate this valuable feature. The most sen- 
sational success of the year was the brilliant perform- 
ance of the battleship-cruisers “Invincible” and “In- 
domitable.”” Both of these, on their trials, made over 
27 knots an hour, and the “Indomitable” crossed the 
Atlantic from Newfoundland to Southampton at an 
average speed of a fraction under 25 knots an hour. 
Sensational, also, were the speeds achieved by what is 
known as the tribal class of torpedo-boat destroyers, 
vessels of 750 tons, which steamed for six hours at 
average speeds of from 34 to 35.36 knots an hour, the 
“Tartar” on one run reaching a speed of slightly over 
37 knots. Later in the year the ocean-destroyer 
“Swift,” of 1,800 tons, maintained for some hours a 
speed of 38.3 knots, or between 44 and 45 miles an 
hour. It is probable that the next radical departure 
in warship construction will be the adoption of gas 
engines for motive power. Yarrow & Co. built dur- 
ing the year two 250-horse-power, gasoline-propelled 
gunboats for the Austro-Hungarian navy, and Beard- 
more & Co., of Glasgow, have equipped an old British 
gunboat, the “Rattler,” with producer-gas engines, 
which, compared with the old steam plant, show a 
large saving in weight and fuel consumption and have 
driven the ship at a speed of between 11 and 12 knots 
an hour. Encouraged by this success they are instal- 
ling producer-gas engines of greater power in another 
vessel, from which even better results are expected. 
The question of equipping a battleship with a plant 
of this kind cannot be settled, except by a gradual 
increase in the size of the equipment, until it has 
been proved that the various difficult problems inci- 
dental to a large marine producer-gas engine have 
been successfully mastered. The present indications 
are that this will eventually be done, and when it is, 
the efficiency of the warship will be vastly increased. 
There never was a time when naval powers exhibited 
so much activity in the enlargement of their fleets as 
just now, the greater part of the appropriations be- 
ing devoted to the construction of battleships of the 
all-big-gun type. Outside of these, new constructions 
are being confined to fast scouts of about 5,00% tons 
displacement and 25 or 26 knots speed, des royers 
of from 600 to 800 tons, and submarines. T ¢ de- 
velopment of the last-named type has been s wady, 
both the size and speed having been materially in- 
creased during the year. It is gratifying to realize 
that the United States navy now holds the second 
position in fighting power. This is due to the fact 
that we have put most of our displacement into heav- 
ily-armed battleships; and if we continue to follow 
the proposed plan of building two battleships a year, 
we shall have no difficulty in maintaining this posi- 
tion. 


Merchant Marine. 


In respect of the addition of new merchant vessels 
of the first size and speed to the merchant marine, 
the past year has been less notable than its imme- 
diate predecessors; but it has been remarkable for 
the performances of some of the ships already afloat, 
Precedence is naturally taken by the two latest trans- 
atlantic liners, the “Lusitania” and “Mauretania,” 
which, after the stormy experience of the winter, set- 
tled down to a steady run of record-breaking across 
the Atlantic. The most puzzling performance of the 
year was that of the “Mauretania,” when, during a 
trip early in June, in which, because of an accident, 
she was run under only three out of her four pro- 
pellers, she covered the longer northern route in 
four days, twenty hours, and twelve minutes, at an 
average speed of 24.86 knots, not only beating her 
own record made with four propellers, but also that 
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of the sister ship “Lusitania”—a result which would 
seem to show that the boiler capacity of these ves- 
sels is not equal to that of the turbines. Later in 
the same month the “Lusitania,” in making a pas- 
sage in four days and fifteen hours, at an average 
speed of 25.04 knots, earned the distinction of being 
the first 25-knot transatlantic liner. On a subsequent 
trip the last-named vessel covered 650 knots in one 
day, at an average speed of 25.66 knots The fact 
that the “Mauretania” made her best speed with one 
of her high-pressure turbines out of commission 
afforded further evidence that the most efficient 
work of the steam turbine is done in the low- 
pressure turbines, -and confirmed the judgment of 
those marine engineers who believe that a combina- 
tion of high-pressure reciprocating engines and low- 
pressure turbines will give the best results. Hence 
great interest attaches to the performance of the 
14,500-ton “Laurentic,” which was launched during 
the year for the transatlantic service of the White 
Star Line. Her motive power consists of two recipro- 
eating engines driving two outside propellers, and a 
low-pressure turbine on the center line of the ship. 
Evidently, the limit of size in ocean steamers has not 
yet been reached; as witness the construction which 
has recently been commenced at the Belfast yard, 
of two ships, the “Olympic” and “Titanic,” for the 
White Star Line, which are said to have the enor- 
mous dimensions of 930 feet over-all length, and 
60,000 tons displacement. These vessels, also, wil] be 
driven by a combination of reciprocating and turbine 
engines, and they are expected to show a sea speed 
of 21 knots an hour. There is no indication of a 
desire on the part of any of the leading steamship 
companies to emulate the high-speed performance of 
the Cunard liners. The German companies seem to 
be satisfied with the 234% to 23% knots speed of the 
“Kaiser Wilhelm II.” and the “Cecilie”; and if they 
have any plans for winning back the blue ribbon 
of the Atlantic, nothing has been made public to that 
effect. The prevailing type of transatlantic liner of 
the future seems destined to be the combined freight 
and passenger steamer of moderate speed. Unfortun- 
ately, the American merchant marine remains in the 
moribund condition which has characterized it for 
many years past. In spite of the earnest support of 
the President, Congress failed to pass the measures 
which had been proposed with a view to its resuscita 
tion. Meanwhile our merchant marine on the Pacific 
is being rapidly swept out of existence; and it is a 
fact which cannot be disputed that, were we suddenly 
to find ourselves engaged in a naval war, we would 
be terribly crippled for want of transports and col- 
liers, to say nothing of a body of seamen from which 
to recruit the personnel. 


Steam Kailroads. 


The depression of the past year was felt so severely 
by the steam railroads, that there has been but com- 
paratively iittle new construction undertaken, the 
efforts of the railroads being directed mainly to the 
upkeep and improvement of track and equipmen 
An important agreement has been reached between 
the railroads and manufacturers on the question of 
the composition and rolling of steel rails, and, ag an 
immediate consequence, orders have been once more 
coming freely to the mills. It is probable that the 
principle observed by the Pennsyivania Railroad Com- 
pany in its new specifications will be followed pretty 
generally throughout the country. The most impor- 
tant feature of the specifications is the placing upon 
the manufacturers of more of the responsibility for 
the character of the rail produced. No specification 
is made as to the amount of crop from the ingot, and 
considerable latitude will be allowed in the methods 
of manufacture, it being merely provided that the 
rail be free from injurious mechanical defects and 


flaws. Track construction is being greatly improved by 
the more general introduction of steel tie-plates be- 
tween the rail base and the tie; and it now remains 
for American railroads to adopt some form of screwed 
or bolted fastening in place of the present unsatisfac- 
tory spike, to render our best track comparable 
with the best that can be found in Europe, The rail 
spike must go, and the sooner the better The steel 
ear having demonstrated its good qualities for every 
kind of traffic, is now being introduced in consider- 
able numbers. The steel Pullman car shows only a 
slight increase of weight over the wooden car, and 
it possesses the advantage of being practically un- 
wreckable, and therefore a great safeguard to life 
and limb. Fashions change in locomotives, and just 
now the once popular Atlantic type is being discarded 
for heavy express service in favor of a six-coupled 
twelve-wheeled locomotive of greater hauling power. 
In freight locomotives there is a disposition to intro- 
duce more extensively the Mallet system, particularly 
on heavy mountain grades. The average speed of 
our fastest trains is still far below what it should 
be. This will be evident when we remember that 
both England and France have over fifty expresses 
(Continued on page 5.) 











CARRIER PIGEONS AS PHOTOGRAPHERS 


Scientific American 
sed WwW fly near enough to take any pho 


ee el 
The Scientific American in 1909. 


AMERICAN hopes to 


The f} t of the ScrentTiru 
make the journal even more interesting, if possible 
the ear 1909 than it has been in the past 
Among the new features will be a series of articles 


famous living American inventors, men who have 
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ieir ideas from studying the magazines and aeronau- 
tic papers. In the recent exhibition there were two 
model dirigible balloons and nearly a dozen mode] 
aeroplanes constructed by them. The latter varied in 
size from 2 or 3 feet to 7 feet im length. Most of 
them were fitted with propellers having rubber bands 
as motive power. The largest model, that made by 
Percy Pierce, was constructed on the lines of the “June 
Bug” aeroplane, but it had two propellers running in 

opposite directions, such as are used 


on the Wright machine. The same 




















boy exhibited a 15-foot gliding machine 
of the standard Chanute pattern. The 
workmanship on both the model and 
the glider was excellent. 

Another interesting model was con- 
structed on the Langley type by Wal- 
ter B. Phipps, the son of a well-known 
electrical engineer. This model was 
provided with a keel running length- 
wise below the two following surfaces 
It is interesting to note that something 
of this sort was suggested recently by 
Octave Chanute, while the same idea 
was thought of by this twelve-year-old 
boy 

One of the most complete Wright- 
type models was fitted with a half 
horse-power steam engine and flash 
boiler, the whole power plant weighing 
but 21%, pounds. The model was built 
by Walter Wittman, and the engine 
by his elder brother. This machine, 
it is believed, will make a much longer 
flight than the models propelled by 











F TH ' ORRES SDENT OF nF CTRNMTIP 
An ingenio apothecary of Cronbers Ger! 
far back is in the forties of the last cent organ 
led a ‘ pigeo mail for th conveyance of pre 
. ptions from the urrounding villages to his p 
and t! Sui lea s tal pa few t 
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I eff ! n auto iticall 
ope I I sat t t 
pho F I 1 this success 
nd ‘ ! 168 i Spe 1 ph 
togral i ustrated here 
tT pt thir views 
of 1! hes square to be obtained at 
ls Phe task of cor 
at 1 he om distance the 
Ne { ! | 1 icces 
ri s t \ ! ¢ 
t I tra 
ported | t ¥ dently 
was | Oo meal in easy one 
ie) type of mratus comprises two 
Se a ameras witl lenses 
pointing orward and backward re 
spectively » as obtain it least 
one view of the ground in any pos 
tion of t pigeon rhe two cameras 
fitted | ight frame of alun 
I i straps and rubber 
bands to the body of the bird. The shutter is released 
t 1 spoon-shaped lever, the cavity of which is thrown 
itward by a rubber bali filled with air and perfor 
ited by a minute opening As the air escapes, the 
ibber ball collapses permitting the lever to dis 
engage the shutter In the case of another form of 
nyaratus a single lens is used in connection with a 
film, on which a number of successive exposures fre 
made by a rubber ball and clock mechanism at given 


intervals of, say, one-half minute 

As a carrier pigeon, after starting, at first describes 

spiral line, it is quite easy to take a number of 
views of a given portion of the ground from different 
points of view After once determining the position 
which it recognizes from a distance of 
ipward of 20 mises) the pigeon flies toward its goal 
in a straight line and at the uniform speed of an ex 
press train, so that the route to be recorded photo 
graphically can be readily determined in advance 
Photegrapher pigeons are likely to prove useful pri 
y for strategical purposes From besieged 
places, they allow the positions of the beleaguerers 
to be ascertained, while the latter in a similar man 


formation as to the topography of the 


ner can optain it 

besieged Dr eubronner has devised for this spe 
il purpose transportable dove cotes mounted on a 
y tongs mechanism, whereby they may be raised 


to afford a suitable launching point for the pigeons 
The German military authorities have shown much 
interest in this matter, inviting the inventor to con 
conjunction with the bal 
Berlin 


pigeons are likely to be used also in connection with 


duct some experiments in 


loon corps at Tegel, near Photographer 


t 


permitting the latter to remain 
while the 


dirigible airships 


1 safe listance from the ground pigeons 


Portable cote and room. 


contributed to the upbuilding of our giant industries 
It will be the object to give not only a verbal im- 
pression of these inventors as men, but to show in 
dollars and cents just what they have accomplished 
Among the men who 
Alexander 


by sheer inventive ingenuity 
Thomas A. Edison 
John Patterson, and oth 


will be discussed are 
Graham Bell, James Gayley 
y tamous 


Man’s Workshop, the new department 


ers equa 
The Handy 


which was started a few 


popular that the Editor will strengthen it, and pub 


weeks ago, has proved so 


lish it at frequent intervals during the year 

More than the usual number of astronomical arti 
cles will appear during the coming year, because we 
find that our readers are more than interested in the 
subject One of these articles will deal with the re- 
markable phenomena of the Morehouse comet, which 
has proved so puzzling to astrophysicists 

Among the special issues to be published one will 
be devoted to western engineering, in which the gov 
ernment’s wonderful work in reclaiming arid lands 
by irrigation will be fully discussed by able engi 


neers, and likewise the engineering development of 
- os - 
The Junior Aero Club Exhibit at Madison Square 
Garden, 

The Junior Aero Club, which was organized about a 
year ago by Miss E. L. Todd, gave its first exhibition 
at the Toy Show in Madison Square Garden, during 
Christmas week. The exhibit was a creditable one and 
showed a great deal of interest on the part of the boys 
who compose this society The club has forty mem 
bers, scattered over the country, and it is, therefore 


largely a correspondence organization. The boys get 


A 21s-ounce apparatus for taking eight pictures. 


rubber bands 

There were a number of other inter- 
esting exhibits in the shape of odd 
kites, one of which, constructed by the late Henry 
Rodemeyer, had a peculiar bird-like shape. There 
were also two tetrahedral cell kites, one of which was 
furnished by Dr. Bell, and the other of which was 
constructed by one of the boys. A wireless telegraph 
apparatus constructed and operated by boys was also 
exhibited. This apparatus was designed by W. E. D. 
Stokes, a twelve-year-old boy, who has a 5-kilowatt 
long-distance wireless station on top of the Ansonia 
Apartments in New York city 

The exhibit was completed by some excellent photo- 
graphs showing the chief dirigible balloons and aero- 
planes. There were also a number ut drawings of 
aeroplanes submitted by members of the clab. The 
noticeable thing about these designs was that there 
of them freakish, but that they all followed 
There was also a 


were few 
the lines of standard machines 
full-sized foot-propelled wind wagon and several small 
spring-driven models of this form of propeller-testing 


machine 
——~ ++ 


Wernecke has patented a continuous automatic fil- 
ter press divided into several compartments, which 
are arranged radially about a horizontal axis, forming 
a polyhedral box. The outer end of each compartment 
is closed by a hinged and grooved plate covered wth 
filter cloth. The inner end is of similar construction, 
and can be forced outward by a lever. The compart- 
ments are filled through pipes connected with one 
end of the hollow axis, and emptied through pipes 
connected with the other end. The operations of fill- 
ing, pressing, and emptying are performed automatic- 
ally as the apparatus is rotated. As each compartment 
arrives at its lowest position the outer end is opened 


and the press cake is expelled 



































Portable, collapsibie cote for military use. 


Carrier pigeon equipped with a two-lens camera. 


A NOVEL USE FOR CARRIER PIGEONS, 


Magnified picture taken by a carrier pigeon. 
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MOVING PICTURES THAT SING AND TALK. 

BY THE PARIS CORRESPONDENT OF HE SCIENTIFIC AMERICAN. 

In view of the success which is obtained by the 
moving picture apparatus, the idea naturally occurred 
to use the phonograph in connection with it, so as to 
hear the voice at the same time that we see the 
picture upon the screen. Among such devices we 
may mention one brought out by Pathé. It is the 
invention of Capt. Couade. In his method, the actor 
utters the words or song into the phonograph, but 
without the gestures or facial expression. 

The actor takes his position before the camera and 
his movements are photographed. Coupled with the 
moving picture machine is the phonograph of the flat 
disk type which was before used. A jointed rod coup- 
ling is used in order to connect the phonograph mech- 
anism with the picture machine, and the latter is 
driven by a smal! electric motor While the phono- 
graph is repeating the actor’s words, he goes through 
the necessary motions to accompany the words. The 
moving picture machine thus secures the photographic 
record of the series of gestures during the whole time 
that the phonograph disk is working 

In reproducing the two records at exactly the same 
rate of movement, the moving picture machine is 
placed as usual at a point behind the audience at the 
back of the hall, while the phonograph is located near 
the screen. The weight-driven mechanism of the pho- 
nograph is coupled to a revolving electric device which 
serves to produce a current, and this current is sent 
to the moving picture machine In the latter there 
is mounted an electric motor, which drives the ma- 
chine. As this motor receives current from the elec 














_The motor in its portable case. The handle serves to 
operate the differential so as to keep the phono- 
graph and moving picture apparatus in step. 


tric device on the phonograph, its speed is exactly 
the same as that of the phonograph. By this means 
we have a perfect concordance between the two appa- 
ratus 

Capt. Couade seems to have solved the problem of 
working the two machines in harmony Both appara- 
tus start up simultaneously and afterward run at the 
Same speed, by simply placing the phonograph nee- 
die on a marked point of the disk and on the other 
hand using a marked image of the picture film at 
the same time. These points were previously obtained 
when the phonograph and picture machine were di- 
rectly coupled by the shaft as above mentioned. 

Capt. Couade’s invention consists in the use of a 
revolving device which is driven by the weight mech- 
anism of the phonograph. The device resembles a 
revolving commutator, and it receives direct current 
from the city mains and transforms it into alternat- 
ing current The motor is mounted in connection 
with the moving picture machine, and it consists of 
a Simple two-pole electric motor which is arranged 
to run upon the three-phase current. Such a motor 
takes exactly the same speed as the driving mechan- 
ism of the phonograph. 
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Motorless Aeropianes, 


Is it possible to soar in the air for an indefinite time 
without motive power? Deprez in the ScrEenTIFICc 
AMERICAN SUPPLEMENT has shown how the soaring 
flight of certain birds can be explained by the pressure 
of the air on the various parts of their bodies, provided 
that the surrounding air possesses some velocity in an 
upward direction. No such continuous upward flow of 
air has been detected by meteorological observations. 


Scientific American 


In a paper recently presented to the French Academy 
of Sciences, Esclangon dispenses with the upward flow 
and shows that every variation of the velocity of the 
wind, in magnitude or direction, from its mean hori- 
zontal velocity may, in theory, be utilized as a motive 
power by a soaring bird or an aeroplane. Every such 
variation increases the total energy of the system com- 
posed of the aeroplane and the surrounding air, and 
every such increase in energy can be transformed 
either into the kinetic energy of speed or into the po- 
tential energy of elevation. In order to reduce to a 
minimum the power required to propel an aeroplane, 
it will be necessary, first, to learn how to convert speed 
into elevation, and conversely, wit: little loss of 
energy, and secondly, to devise aeroplanes which, like 
birds, shall be able to adapt themselves instantly to 
changed conditions, so as to utilize the incessant fluc- 
tuations of the wind. The practical solution of the 
latter problem will undoubtedly present great diffi- 
culties. 
—_>+2-<_______—__ - 
Moving Pictures in Colors, 

After the successful sclution of the problem of color 
photography by the Lumiére brothers, the problem of 
color chronophotography seemed to be nearing its final 
solution. But the practical difficulties encountered 
were far greater than in ordinary photography. Flex- 
ible films of 100 feet and more in length must be 
handled instead of glass plates of limited size. On the 
other hand the Lumiére process is suitable only for the 
making of transparencies. Duplicate positives from a 
series of negatives are out of the question 

A novel system has recently been invented by a 


RETROSPECT OF THE YEAR 1908. 
(Continued from page 3.) 

daily, running on schedule speeds of from fifty-five 
to sixty miles an hour. At the same time, it should 
be borne in mind that there are no trains in the 
world that can compare in long-distance, high-speed 
runs with our eighteen-hour trains between New York 

and Chicago. 
Electricity. : 
Unquestionably the most important. work at the 
present time in the field of electricity is its substi 
tution for steam locomotives in the operation of rail 
roads; and of the many changes of this character 
which have recently been made, the most important 
are those on the New York Central and the New 
Haven railroads in this country. In respect of the 
great density of the traffic on these four-track sys- 
tems, the conditions for electrification are highly 
favorable; but because of the many track complica- 
tions involved at the terminal yards and stations, the 
work of installment and operation has been perplex 
ing and difficult. The operation of the New York 
Central electric zone has been carried on through the 
year with the same smoothness and regularity which 
have marked this highly successful work from the 
very day of its opening. Save for the one disas- 
trous accident at Woodlawn, which was due, in our 
opinion, to gross carelessness in operation, there have 
been no serious accidents attributable to the elec 
trical equipment, and the number of delays has been 
less, we understand, than in the days of steam service 
The attention of the electrical world has been focused 


























fhe phonograph repeats the previously recorded utterances of the 
actor while he performs the necessary gestures in synchronism 
for the moving picture machine. 


MOVING PICTURES THAT SING AND TALK. 


Roman painter, Signor Barricelli, for the cinemato- 
graphic reproduction of animated scenes in their nat 
ural colors. The coloring of the films is obtained by 
means of the three-color process, but in a novel way 
Instead of coloring the film itself, the inventor reaches 
his result by a rapid presentation of images, each of 
which is colored in one of the three fundamental 
colors (red, yellow, blue) By virtue of the well- 
known phenomenon of visual persistence, these images 
will give the impression of a complete three-color 
image. 

In order to reproduce a given scene in its natural 
colors, it is sufficient to photograph the object three 
times through properly colored screens, each of which 
will allow only the light rays of a given color to pass 
Thus three analytical color negatives are obtained. 
The corresponding positives printed from these nega- 
tives in black and white must ve projected in rapid 
succession on a white wall, each through the same 
color screen used in obtaining the negative. The eye 
will then perceive a multi-colored image, provided the 
rate of succession be such that the individual impres- 
sions due to the various colors on the retina may 
superpose themselves on one another. The length of 
the photographic film as well as the speed of succes 
sion should accordingly be three times as great as in 
an ordinary cinematograph. The system adopted by 
Barricelli for insuring the succession of the various 
color screens in front of the objective, both during the 
taking of the views and during projection, is of re 
markable simplicity. A glass disk divided into three 
colored sectors according to the fundamental color 
red, yellow, blue, is rotated in front of the objective so 
as to change the screen at each move of the cinemato 


graph shutter. 


Weight-driven phonograph used to send 
a current into the distant moving- 
picture machine motor. 


more particularly, however on the New Haven 
equipment, for the reason that here, for the first time 
the experiment (and it was surely nothing more nor 
less than a gigantic experiment) was made of equip 
ring a four-track road carrying an exceedingly dense 
traffic with a high-pressure monophase system with 
overhead conductors. Toward the close of the year 
a remarkably candid and very detailed paper was read 
by the chief electrical engineer of the road, giving a 
history of the many obstacles encountered, and the 
way in which they have at last been successfully 
Serious troubles developed in the gen 
Apparently 


overcome. 
erators, in the line, and in the motors 
these have been thoroughly mastered, and for some 
six months past the system has been running wits a 
regularity which involves, according to the officials 
of the road, fewer delays than occurred in the days 
of steam service. What the technical world is wait 
ing for, however, is the publication by the New Yor 


t first cost 


Central and the New Haven systems of 


and of the cost of operation of their 1 ve plants 
When these are available it will possible to arrive 
at a pretty accurate estimat the relative efficiency 

under these particula ions, of the single-phase 
and the direct-cur! ems. The present indica 
tions are that the direct-current is ideal for suburban 
and termina ads, and the monophase system for 
long-distance lines outside of the suburban zone 

Hence ve are not surprised to learn that the Penn 


sylvania Railroad Company has decided to use the 

current on its tunnel zone from Long Island 
City to Harrison, N. J., with the probability that the 
alternating current will be adopted when the electri 
fication is extended to Philadelphia A contract for 
the electrification of the tunnel zone has recently 
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Astronomy, Chemistry, and Physics. 


Astronomically year has brought forth thé usual 


events There were three solar 





number of celest 
eclipses, none of which was of much mportance 
Solar eclipses in such number occur only once in 
nine years, which is the only reason why the 1908 
eclipses are here mentioned At Greenwich Melotte 
discovered a faint body, which was at first taken for 
an asteroid, but which later proved to be an eighth 
satellite of Jupiter Encke’s comet, the more care- 
fully studied of the periodic comets, duly returned 
More remarkable than this body of Encke’s was the 
' 


comet discovered by Prof. Morehouse on September 1 


remarkable becatuse of its peculiar tail distortions and 
fluctuations. These tail phenomena wil! be discussed 
in a forthcoming issue of the Scientiric AMERICAN 


Prof. Trowbridge, who has been conducting a series 





of important experiments, announced that gas phos 
pho escence and mete tralt have 1 ch in common 
From this it would follow that the after-glow pro 
duced in the ky by meteors is merely a phosphe 


escent phenomenon 
Prof. Onnes’s achievement in liquefying helium 


after many futile attempts must be hailed as a won 


derful technica! triumpl Although the most refras 
tory gas has at last been conquered, the liquefaction 
of hellum cannot be said to add very much to the 
sun tal f our ¢ aul kr led 

The radio-active substances command a promi 
nent place in physical research Perhaps the most 
dramatic event of the year was Madame Curie’s an- 
nouncement that, a ireful experimentati cor 
ducted bv herself a Mile. Gleditsch, she failed to 
confirm Ramsay's assertion that radium emanation 
possesses the singular property of degrading copper 
to lithium. This leaves the whole question very much 
in the alr \ third checking of the experiment is 
obviously nec ary if toltwood’s wor correct 
lontum may be regard the true intermediates 
product betwee! \ at now! - inium X and 
radium, whicl \ ! fewel in twenty-four new 
elements discovered by rad t met Rams 
has presented evidence that th th 
ium and radium should be classed ! t 


gases as argon ( E. S. Phillips claims t 
t ers in fresh! cut 
The evidence (the discharging effect of the meta 


trong, but not strong enous oO warrant us in be 
lieving that he has cor tablished his 
covery 

Dr. Bechtold has dey hat 1 ills a system 
of “ultra filtration,” which has enab! ! to sepa 


rate disselved substance from their ts by the 
use of excessively fine filt« consisting P 


fabric impregnated with gelatine Thi yste 


Scientific American 


ually carries the chemist within the region of mole- 

cular dimensions 
Aeronautics. 

In tracing the development of aeronautics the his- 

torian of tl future will point to the year 1908 as 

} n which the problem of mechanical flight was 

t istered ul m always be a matter 

i tic pride to know that it was two typical 

An n inventors who gave to the world its first 

uctical flying machine To a natural mechanical 


Wright brothers added a perseverance 
resourcefulness, and a daring, which have enabled 
t last, to realize this dream of the ages. In 

of this vear the brothers went down to the 
ind dunes at Kitty Hawk and tr‘ed out their machine, 
preparatory to subjecting it to public test. On Septem- 
ber 10, at Fort Myer, Orville Wright flew continu 


‘ y for 1 hour » minutes and 52. seconds 
ind subsequently made three other flights of over an 
I I Finally, in making a flight with Lieut. Sel 
frids as a passenger, he was thrown to the ground, 


h the breaking of a propeller, Lieut, Selfridge 


and he himself seriously injured On 
Wilbur Wright, in France, made a con 
nuous flight of 1 hour and 31 minutes; and, after 


thre months of most brilliant work achieved the re 


markable feat of flying continuously for 1 hour, 53 


minutes, and 59 seconds, thereby winning the Michelin 


prize of $4000 and a trophy. In his flight he covered 


611. miles of distance at a speed of 36 miles an hour 
Both of the brothers have proved their ability to 
carry an additional passenger By his success in 


France Wilbur Wright effected the sale of his French 
patents for $100,000 Next in importance has been 
the work of Farman who, on October 30, made a 

raight-away cross country flight of 17 miles from 
Chalons to Reims at a speed of over 51 miles an 
hour. Of equal, if not greater merit, was the trip of 
Bleriot with his monoplane when he flew from Toury 
to Artenay and back, a distance of 17.38 miles, at an 
average speed of 53.78 miles an hour. For compari 
son with the long-distance flights above recorded, the 
following will be of interest. On 
September 14 Santos-Dumont with a monoplane made 


achievements 


a continuous flight of 8 minutes. On September 17 
Delagrange with a two-surface machine flew for 30 
minutes, 27 seconds On October 31 Bleriot, with a 
monoplane, in his cross country flight, was in the air 
continuously for 11 minutes Farman, on October 2 
in competing for the Michelin prize, won by the Wright 
brothers, remained in the air for 44 minutes, 32 sec: 
onds On August 21 a G. M. monoplane flew in a 
cirel 1 
gyroplane—a combined helicopter and aeroplane 


minutes, and on July 22, Breguet, in a 


made a flight of 20 meters distance It has been esti- 
mated that the total duration of Wilbur Wright’s 
seventy-two flights in France, up to October 15, 
amounted to 13 hours, 49 minutes; and that thirty 
persons have been carried a total distance of 431 
miles, without accident In the presence of such fig- 
ures it cannot be disputed that mechanical flight is 
no longer an experimental proposition In spite of 
the success of the Wright brothers, it looks as though 
Europe would be the developing ground for the aero- 
plane and dirigible, as it has been for the automo- 
bile Proof of this is seen in the fac€ that cash prizes 
to the total of $350,000 have been offered in Europe 
for aeronautic contests of various kinds. In America 





the only prize offered for competition is the ScrENTIFIC 
AMERICAN trophy, which was won for the first time by 
Glenn H. Curtis on Juiy 4 in a fight of over a mile in 
traight line, made with a two-surface aeroplane 
built by the Aerial Experiment Association. The speed 
was nearly 40 miles an hour. The machine carried a 
tail similar to that used on the Farman aeroplane 
and was driven by a 25-horse-power air cooled engine 
The same association has built a later machine, which 

iriven by a 40-horse-power, water-cooled engine. It 
has no tail, and, like the earlier machine, is charac- 
terized by a transverse arching in opposite directions 
of the two main surfaces 

No less striking have been the achievements..of the 
various large dirigible airships. Conspicuous among 
these are the long-distance flights of Count Zeppelin 
with his huge but ill-fated craft, known as “Zeppelin 


IV On the 29th of June he was in the air for six 
and three-quarters hours. On the second of July he 
made his first long cross-country trip to Luzerne, 
ng 248 miles in 12 hours at a maximum speed 

i miles per hour. On August 4 he made his great 


attempt at a 500-mile 24-hour trip. He landed at 
Oppenheim after covering 260 miles in 9 hours; then 

ove Mayence; returned to Stuttgart, and made 

ful landing at Echterdingen, where his ma- 
ne was destroyed by a thunderstorm. The Germans 
| e three new military airships, the “Gross II,” “Par- 
and the reconstructed “Zeppelin III.” France 
has “La Republique,” the “Ville de Paris,” and the 
old “Lebaudy The giant Zeppelin airship was about 
140 feet in length; the German and French dirigibles 
are generally a little less than 200 feet in length, and 
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the approximate speed, under normal conditions, may 
be set down at about 30 miles an hour, In connec. 
tion with the trials at Fort Myer, it should be men- 
tioned that the small dirigible built by Baldwin, 
capable of carrying two men and of remaining in the 
air for two hours continuously, passed successfully 
its acceptance tests by the United States army. 


Automobile and Motor Boat. 


That the automobile has practically reached 
the limit of its development is suggested by the 
fact that during the past year no improvements 
of a radical character have been introduced. The 
six-cylinder machine grows slowly in favor; but there 
is no indication that it will become the prevailing 
type. There has been a great increase in popularity 
of the moderate-priced, medium-sized car, of 24 to 
30 horse-power, and costing from $1,200 to $1,800. 
There is cause for congratulation in the fact that 
both in racing and touring cars the later American 
models show a decided improvement in durability; 
and it can be said without much fear of contradiction 
that the output of the leading builders of this country 
is at last fully comparable to the best of the foreign 
makes. The Glidden tour, that supreme test of re- 
liability, bears out the truth of the above statement. 
It was run this year over a 1,700-mile course, through 
Buffalo Albany, Maine, the 
White Mountains, and Saratoga. Although the condi- 
tions of the whole trip were exceedingly trying, the 


Pittsburg, New York, 


machines made an average speed of 20 miles an hour, 
and this in spite of the fact that no repairs were 
allowed in the garages Of the forty-five machines 
that started twenty-eight finished with a perfect score, 
nine of them making up three three-car teams, four- 
teen others being touring cars, and five runabouts 

The two great races of the year—the Vanderbilt 
and the Grand Prize—were held successfully over 
courses on Long Island and at Savannah. The Van 
derbilt cup race was won by the 1906 Locomobile 
racer of 120 horse-power, at an ayerage speed of 
64.39 miles an hour. Second place was taken by the 
Itagian Isotta, which maintained an average speed 
of 63.7 miles per hour. The Grand Prize race over 
the 402-mile Savannah course was won by an Italian 
Fiat car of about 110 horse-power, at an average 
speed of 65.1 miles per hour, the second car being 
a German Benz, which was beaten by only 56 seconds 
Over the same course the light stock car race was 
won by an Italian Lancia car, at an average speed 
of 52.6 miles per hour, an American Buick car being 
second. That these light cars with only about one- 
fourth the power of the racing machines should have 
made such good speed is highly creditable. 

The motor boat racing of the year was signalized 
by the victory of the American “Dixie II” in the race 
for the Harmsworth international trophy, held on 
August 3 on Long Island Sound. The challengers 
were the British “Wolseley-Siddeley” of 400 horse 
power, and the “Daimler II” of over 500 horse-power; 
and, to meet them, the Crane brothers designed the 
“Dixie,” a beautifully-turned boat provided with but 
200 horse-power. The “Daimler II” broke down, the 
Wolseley-Siddeley” covered the course at a speed 
of 27.34 knots, and the “Dixie” at a speed of 27.71 
knots, the American boat winning the race by a close 
margin of 49 seconds. A day or two later the “Divyie” 
in four runs over the government measured mile 
averaged 31.05 knots, thus establishing her claim to 
being the fastest motor boat in the world. 

— > -0- ae ——st— 
The Current Supplement, 

Sir J. J. Thomson’s brilliant paper on “Rays of 
Positive Electricity” 1s by far the most important 
contribution to the current SuprpLeMENT, No. 1722 
Major Squier gives his views of the possibilities of 
aerial locomotion in warfare Day Alien Willey de- 
scribes a concrete coal-mine shaft Hew roads are 
tarred is explained by Prevost Hubbard. The usual 
notes will be found in their accustomed places. Sir 
Oliver Lodge gives a simple explanation of the theory 
of electrons The action of radium emanation on 
distilled water is discussed by Sir William Ramsay, 
the distinguished English chemist. 

—_— —~» ++ 


A $500 Prize for a Simple Explanation of the Fourth 
Dimension, 


A friend of the ScrentTiric AMERICAN, who desires to 
remain unknown, has paid into the hands of the pub 
lishers the sum of $500, which is to be awarded as a 
prize for the best popular explanation of the Fourth 
Dimension, the object being to set forth in an essay 
the meaning of the term so that the ordinary lay reader 
ean understand it. 

Competitors for the prize must comply with the 
conditions set forth in the Screntiric American of 
December 26, 1908. 

—_— —>~+ 2 +. 

A clear solution of shellac in alcohol, with an addi- 
tion of picric acid and 1 per cent of boracie acid, 
makes a gold varnish that produces a fine hard sur- 
face and brilliant finish on metals. 
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THE HEAVENS IN JANUARY. 

BY HENRY NORRIS RUSSELL, PH.D. 

HE finest group of constella- 
tions in the whole heavens is 
that which now occupies the 
southeastern skies 

Its central figure is Orion, 
about half way 

The prin- 


which is 
up to the zenith 
cipal stars of this noble 
constellation can easily be 
identified with the aid of 
our map; while the initial 
letter at the head of this article shows how these stars 
are related to the traditional figure of the classic giant. 
The bright stars Betelgeuse and Rigel are in his shoul- 
der and at his foot, while it is easy to trace his belt, 
his sword, the uplifted club in his right hand, and the 
lion’s skin which he holds as a shield in his left 

Above Orion is Taurus, with the small but conspicu- 
ous cluster of the Pleiades. The V-shaped group below 
them, of which the bright red star Aldebaran is one, 
bears the name of the Hyades. The star between 
Aldebaran and the point of the V is a fine naked-eye 
double 

Below Orion is Canis Major, whose brightest star, 
Sirius, so far outshines all its neighbors (and indeed 
all others in the sky) that 
it is hard to realize that 
several of them are fully 
as bright as the stars of 
Orion’s belt To the left 
of these constellations are 
three almost equally fine 
ones—Auriga, Gemini, and 
Canis Minor—which con- 
tain four more stars of the 
first magnitudes 


Due east is Cancer, 
marked only by the small 
star cluster Praesepe, and 


on the horizon are part of 
Leo, and the head of 
Hydra 


former 


Jupiter is in the 

constellation, and 

will rise within an hour 
jelow Orion are the 


small groups of Lepus and 


Columba and west of 
these is the long faint 
star-stream of Eridanus 


beyond which is Cetus, in 
the southwest The vari 


able Mira is now fading 


To7/J0}{ |usojse- 


and barely if at all visible 
to the naked eye 

The great square of 
Pegasus stands on one 
low down and al 
Above it 


extends to- 


corner 
most due west 
Andromeda 
ward Perseus, which is di 
rectly overhead Aries 
and Pisces lie south of 
these 

Cygnus is setting in the 
northwest, Draco and Ursa 
Minor are below the pole 
Ursa Major rising in the As 1). otek: Des. 5 
At 10% o'clock: Dec. 15 
At 10 o'clock: Dec, 23, 


northeast and Cassiopeia 
and Cepheus high up in 
the north-northwest 

When we look at such 
clusters of stars as the 
Pleiades or the more wide- 
Hyades, the 
question naturally arises 


ly scattered 


Are these stars really near one another (as compared 
with their distance from us); or do they simply 
look near, because they lie nearly in line with us, 
though some are really more remote than others? 
We cannot answer this question by direct measure- 
ment of their distances, for these are so great that it 
is not yet possible to measure them accurately enough 
for our purpose. But we can get an answer in an- 
other way 
How it is done can perhaps best be explained by an 
illustration. Suppose the air was full of birds.of all 
izes at all sorts of distances, flying in every . direc- 
tion at various rates. Two or more birds that.at a 
iven instant seemed near together would do so. only 
because they were in line and their.flights,. being. in 
ifferent directions, would soon carry. them far apart. 
But suppose that among them there. was.a._ flock of 
ild geese. We could tell at.once that these, birds 
ere really near one another, because they .kept .to- 
ether, flying in parallel lines. If we watched them 
ger, the flock as it came nearer would appear to 
pread out and grow larger, until it passed overhead, 
ind then to dwindle again in the distance; but all the 
vhile any chance bird that passed before or behind it 
ould be identified by its different direction of flight. 
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Now each of these groups of stars—the Pleiades and 
Hyades—behaves exactly like such a flock of birds. 
The stars in general move over the sky, some faster, 
some slower, but in directions that vary almost at 
random from star to star; but the stars of each of 
these groups keep together, in a way which proves 
their real connection. 

And this is not all. Prof. Boss, who has recently 
supervised the preparation of a great catalogue of 
stars for the Carnegie Institution, in which their mo. 
tions are very accurately determined, has identified 
nearly forty stars (most of which are visible to the 
naked eye) belonging to the Hyades group, and has 
shown that their motions are not exactly parallel, but 
converge toward a point in the constellation Mono- 
ceros between Betelgeuse and Procyon. That is, this 
group of stars, if we could watch them long enough, 
would seem to shrink together. It follows that these 
stars are receding from us, having already long passed 
their closest approach—about 700,000 years ago, as the 
present rate of motion shows. 

Confirmation of this remarkable result is furnished 
by observations with the spectroscope, which show 
that three of the brightest stars of this group are 
actually receding from us, all at the same rate 


25 





miles per second 
That not only agrees with Prof. Boss’s theory, but 


Southern Horizot 


At 91% o'clock: ber 30, 
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enables him to calculate the distances of the stars of 
the group from us, which average about 120 light- 
years, with a range of about 10 per cent on each side 
of the mean. 

At this distance our sun would appear as a telescopic 
star of the eighth magnitude, and therefore the bright- 
est stars of the Hyades must be much brighter than 
the sun—probably between 50 and 100 times as bright. 

The brightest of all the cluster (as we see it), Alde- 
baran, is however an intruder, moving in quite a dif- 
ferent direction. Its distance has been directly meas- 
ured and appears to be about 30 light years—only one- 
quarter that of the great cluster. If removed to their 
distance it would seem three magnitudes fainter than 
it does now and be no brighter than several other 
stars of the cluster. 

THE PLANETS. 

Mercury is evening star all through the month, and 
is well visible during the latter part of it. On the 
26th he reaches his greatest elongation (or apparent 
distance from the sun) At this time he sets abo 
6:35 P. M. and can easily be seen, low in the south 
when it begins to grow dark Venus is mo 
and rises about 5:40 A. M. in the middle of the 


month. Mars is likewise morning star, rising about 


7 


two hours before Venus On the 13th he is quite 
close to the bright star 8 Scorpii 

Jupiter is in Leo and rises about 9 P. M, in the 
middle of the month. Saturn is evening star in Piscés, 
setting about 11:30 P. M. on the ist, and 9:45 on the 
31st. 

Uranus is in conjunction with the sun on the 7th 
and is invisible throughout the month. 

Neptune is in:opposition on‘the 5th. ‘At thfs t 
he is in R. A. 7h. 8m. 58s. Declination 21 deg.*45 mii 
north,:and is moving 7s. eastward and 12s. northward 
To see his disk requires a good‘sized tele- 


per day. 
scope. 
THE MOON, 

Full moon occurs at 9 A. M. on the 6th, last quarter 
at 1 P. M- on the 14th, new moon at 7 P. M. on the 
21st, and first quarter at 10 A. M. on the 28th. The 
moon is nearest us on the 23d and most remote on the 
1ith. She is in conjunction with Neptune on the 6th, 
Jupiter on the 11th, Mars on the 17th, Venus Gn the 
19th, Uranus on the 20th, Mercury on the 22d, and 
Saturn on the 25th 

Princeton University Observatory. 

_ — >-*e-s —— 
Origin of Gold Deposits, 

The current theory of the formation of gold-bearing 
alluvial deposits assumes that the gold existed orig- 
inally in the central neu- 
cleus of the earth if the 
forms of sulphide and tell 
uride, which subsequent! 
became dissolved in the 
waters of hot springs and 
were deposited together 
with gelatinous silica, Thus 
were formed veins of au- 
riferous quartz which, in 
consequence of efesion 
gave rise to alluvial @irata 
containing particles : of 
metallic gold é 

M. Fieux; howevef, as 
serts that thé eFosion of 
out¢ropping aurfférous 
veins of quartz does not 
account for all deposits of 





metallic gold He fin 


that some gold-bearing 
strata show no trace of 
quartz, but consist wholly 
of clay with fragments of 
diorite or diabase and 


moreover are so situated 
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as to preclude the exist 
ence of quartz veins He 
has seen beds of streams 
become richer in gold after 
every rain, though they 
showed no trace of quartz 
Finally, in certain aurif 
erous strata which contain 
much quartz, not a partiels 
of gold is found in th 
quartz, though some ge!ld 
occurs in the _ diabase 
which accompanies it 
Hence Fieux concludes 
that the erosion of quartz 


At 9 o'clock: Jan. 7 veins cannot be the gole 


At 81% o'clock: Jan. 14, 
At 8 o'clock: Jan, 22. ial 
more, that the almost con 


source of auriferous alluv 


strata and, further- 
stant in those 
strata, 

rocks, containing diorite 


presence 
of heavy basic 
amphibolic schist, and dia 
base, indicates that native 
gold is one of the Subsidiary ingredients of those rocks 
According to this new theory, therefore, certain of 
the heavy eruptive rocks have carried with them in 
their eruption some of the gold existing in the metalli 
state in the central nucleus of the earth. After reac h- 
ing the surface these rocks were oxidized by contact 
with the air and eroded by water, which washed away 
the lighter materials and left the heavier including 
the gold. 
This M. Fieux regards as the true theory of the for 
mation of gold-bearing alluvial strata, in general, -t 


ns bell y i ccasional Cause 


erosion of quartz v« 
of the enrichment th i 
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Handy Man's Workshop, 


Nex ver the Screntiric AMERICAN will 
cont Handy Man’s Workshop Department 
d t r sports. There will bb let 


" re rh}s 


or making an iceboat, also a 


article on the building of a 


i-water sailboat Hand-motor sled ind coasting 
kates will be other features of the department T he 
constructions described will be simple and calculated 
not to overtax the ability or purse of the iverage 


amateur. 
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TIDAL-WAVE MAKING ON THE STAUE. 
4 sensational theatrical spectacle is being produced 
at the Londen “Hippodrome” under the title of “The 
Sands of Dee,” of which the pinnacle is the breaking 


of a series of nine huge tidal waves across the stage 
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of water at a time from a height of seventy-nine feet 
It is of concave form, and extends from side to side 
of the stage, so as to command the whole of the 
proscenium opening The rear face of this receiver 
or conduit is carried up to a height of ten feet or so, 

















The wave scene as the spectators see it. 


The rollers ash with terrific force, sending the spray 
gome thirty feet into the air with a long muffled 
roar 

The stage extends forward of the proscenium arch 
in the form of an arena, the seating accommodation 
being disposed circularly around this projection. The 
general setting may be gathered from the accompany- 
cal seaside resort in the height 


ing illustration, a typ 
of the season being represented. The stage and arena 
constitute a stretch of the rock-strewn sands exposed 
by the receding tide depicted on the backcloth. In the 
center of the stage is a crude notice warning the visitor 
of the time when the tide will turn 

In the culminating point of the dramatic storm, 
the heroine is gagged and bound to the tide-warning 
board, to be drowned by the rising tide. At the cru- 
cial moment the first wave breaks over the scene, 
catching the escaping villain in its embrace. Eight 
succeeding waves sweep all before them. The heroine 
is of course duly rescued by the hero just when the 
water has reached her shoulders. Her rescuer reaches 
her on the back of a swimming horse. The whole in- 
cident lasts about ninety seconds, in which short in 
terval no less than forty-five tons of water are pro- 
jected into the arena. No sign of the water is seen 
by the spectators until the first wave is actually break- 
ing 

The means by which the waves are produced how 
ever is very simple, though it involved prolonged ex 
periments for the purpose of evolving what may be 
termed a perfect wave, which should be as similar to 
a real ocean breaker as possible. Behind the back- 
cloth up in the flies, seventy-nine feet above the stage, 
are carried three large rectangular water tanks of 
special design They are built of teakwood, strongly 
bound with iron, heavily lined with lead, to prevent 
leakage, and supported on steel girders. These tanks 
are fed from a high-pressure main, the arrangement 
being such that although the contents of the tank 
may be discharged solidly, the tank may refill in two 
or three seconds 

The outlet from the tank has an area approximately 
one-third of the floor area of the tank. The tank may 
be emptied just az if its whole bottom were suddenly 
removed. When closed the mouth of this outlet re 
sembles an inverted apex built upon a lever system 
with the result that when outside pressure is applied 
upon the levers, the closed members forming the apex 
Swing instantly open to their full extremity. 

immediately beneath the outlet from the overhead 
tanks upon the stage is built what is called a “wave- 
producing board This is mounted about one foot 
above the level of the stage, and is of the most sub 
stantial constriction, in order to withstand the tri 
mendous vibration arising from the fall of five tons 


Photo by CampDell-Gray 


while the front edge is only about one foot above the 
extreme depth of the concavity. The falling water 
does not strike the center of the channel, but the 
inner curved face of the back edge, so that it swirls 
round the bottom of the channel and up the opposite 
face unresisted. It shoots into the air across the 
stage to a height of thirty feet, and falls into the arena 
a tumbling mass of water 

The backcloth is placed in front of this wave-form- 
ing board, so as to conceal the falling water. The 
lower edge of the backcloth ends a few inches above 
the upper edge of the rear face of the wave-forming 
board, and hangs practically in a line with the front 
edge of the board. The backcloth depicts a sea scene. 
That part of the inner face of the wave-forming board 


which would consequently be visible to the audience 


is embellished with waves executed in waterproof 
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paizt, so that the backcloth appears to fall continuous- 
ly from top to bottom of the stage. When the water, 
in falling, swirls around the wave-forming board and 
is impelled on to the stage, it passes beneath the lower 
edge of the backcloth in a solid sheet. It was in the 
correct design of this wave-producing board that the 
greatest difficulty was experienced. The prime object 
sought after was the projection of a solid roll of water 
over the stage without any splashing until it breaks 
in the same manner as an ocean wave. At the same 
time it was imperative that the course of the water 
should be to a certain extent directed in its path, so 
as to save the stage and wings from inundation. As 
it is, the whole of the water is thrown into the arena. 

Scarceiy has the first wave broken, when the second 
rolls out, followed by successive breakers, until the 
fuli nine in all have traveled across the arena. About 
five or six seconds elapse between each wave. When 
viewed from the center of the auditorium, a very 
realistic impression of a series of rollers breaking and 
falling tumultuously over one another is presented 
Each wave contains a solid mass of five tons of water, 
making forty-five tons in all thrown through the pros- 
cenium opening at a total cost of over $500 for the 
water alone. The falling mass, as might naturally be 
supposed, strikes the wave-forming board with tre- 
mendous force, and retains considerable power in its 
sweep across the stage, rendering the task of the vil- 
lain, who is caught in its toils, to maintain his footing 
upon the rocks no easy matter. The crash attending 
the falling water striking the forming board suffices to 
produce the muffled roar accompanying rollers break- 
ing upon the seashore 

In order that the stagecloth behind which the water 
falls may remain absolutely quiescent and steady 
throughout the whole operation, it is specially weight- 
ed to over one and a quarter tons, requiring special 
mechanism for its operation alone. The water filling 
the arena is subsequently released and escapes into 
the public sewers, so that a fresh supply is used in 
each performance. 

re oe roe — 
Method of Her Fixed Stoppers, 


BY RANDOLPH BOLLING 





Reagent bottles holding caustic alkalies, alkaline 
carbonates, etc., very frequently become fixed, and 
the usual method has been to tap the stopper with a 
wooden block, or the application of heat to the neck 
or a combination of both. Results are poor in cer- 
tain cases and often result in the fracture of the 
neck. The inverse process may be used to advantage 
In other words, freeze the stopper, thus causing a 
contraction of the stopper from the neck. The bottles 
which I used for experiment had failed to open, under 
the heating and tapping, and were bad cases of fixed 
stoppers. The bottles held sodium carbonate, that had 
formed sodium silicate, an excellent cement, and so 
were firmly fixed. They were inverted in a mixture 
of crushed ice and calcium chloride, taking care that 
the freezing solution did not touch the lips of the 
bottles. After standing twenty minutes, each stopper 
was removed without the slightest exertion. This is 
the neatest and safest way to remove stoppers from 
bromine bottles and other corrosive chemicals 

















The scene before the “tide turns.” 


Photo by Campbell-Gray. 


THE GREAT WAVE SCENE AT THE LONDON HIPPODROME. 
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American resorts, The miniature railroad at Duffield Bank was de- 


MINIATURE RAILROADS FOR COUNTRY sights at Coney Island and other 
signed and constructed by its owner, Sir Percival Hey- 


TRANSPORTATION. and which extend from the immediate precincts of the 


Sil CORRESPONDENT UF THE SCIENTIFIC AMERICAN, residence to the nearest station on the trunk railroad wood, who is a recognized authority in such work and 


BY 
t] past few years an interesting develop- system, for the rapid and convenient inter-transporta- is an enthusiastic advocate of light railroads This 
s taken place in Great Britain in the provision tion of passengers and freight. The most notable of particular line is one mile in length exclusive of side- 
ved traffic facilities for the transport of both these private diminutive railroads are those at Eaton tracks, extending through the estate The gage is 
passengers and freight upon the extensive estates sur- Hall in Cheshire, the country seat of the Duke of 15 inches. The track alone cost $4,500. In its course 
rounding the country seats of eminent personages. Westminster; Duffield Bank, the home of Sir Percival the line passes through three tunnels, traverses two 
general rule, these residences are remote from Heywood, Bart.; and Blakesley Hall, where resides bridges of the wooden trestle type, and a timber via 
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Tank locomotive hauling passengers on the Sutton Coldfield railroad. 





A miniature “ Atlantic” locomotive. 





-assenger train on the Biakesley Hall miniature railroad. The rolling stock is all of the American type. 


MINIATURE RAILROADS FOR COUNTRY TRANSPORTATION. 


the trunk railroads; and owing to their rural situ Mr. C. H. Bartholomew, a retired civil engineer aud duct of 90 feet feet in height. There 
ation, the facilities for traveling between the mansion contemporary of the Stephensons In addition, in are six stations pute, which conveys guests 
and the main railroads are confined to the highroads various parts of the country short systems upon the to the vario parts of the estate, and at each accom 
by ordinary horsed vehicles Moreover, the estates same principle have been laid down, notably at Black modation is vided for the housing of the cars and 
themselves are often very extensive covering an area pool and Sutton Coldfield, for the supply of conven 
of several Square miles, so that access to different ient public traveling facilities where none other exist is mail 
Points thereof is slow. These railroads are not mere toys, but exact repli conveyance of passengers, it is used for the transpor 


for wait passengers. A regular scheduled service 
tained during the day. In addition to the 


To overcome these disadvantages, several private cas upon a reduced scale of the ordinary standard sys tation of wood, garden and other produce, and freight 


Owners have laid down what may be best described as tems of the country, correct in every particular, in to the house. The freight cars measure 5 feet in length 
2 feet 6 inches wide and carry a maximum load 


‘Miniature railroads,” which have long been familiar cluding track, signaling equipment, rolling stock, et by 2 

















of 1 I addition there are numerous p en 
i ind lar ! gage w, 2 f f 
I t } x 
' , stoc} 
At i ible 
to enab 
: te oO 1 other 
eight bogi: 
8 , 
W minster is 
] ins through tl 
{ { r len¢ with the 
t tor miles distant 
his 1 ‘ ed and constructed by Sir 
| H ils f 1 ch gage The 
wl f s { ! f ack, including 
the dire tl I miles long, and approxi 
mat ' letracks The track is built upon 
t i 1 s ‘ h Vignole rails, averag 
i? pounds pe ur laid on longitudinal wooden 
re s x ve « buildings and rolling 
gt i ; é p senting an outlay of over 
] f | s I d is essen 
tia r ft spor of ght to an 
! 1 t ne tar ind 
+) r. ts ! 
the ft Y h | 7 LUI 
ber ‘ . ‘ and bogie parlor cat capable 
of sea & persons There ire two engines of spe 
cia lesis ind f yw build hey are made with 
tubular <les al spe i oints so arranged that an 
ht é in negotiate a curve of 25 feet 
radius ith f ecessitating any special modification 
in the oti The engines in use are four and six 
cou 1 respectively. the former having cylinders of 
j es | th a strol of 8 inches The second 
engine v} 3 that most generally employed, has 
an of 10 feet with a width of 3 feet 
| hes " ere f inches bore and 8 inchee 
stroke i els 16 inches in diameter The heat 
ing surface of boiler is 80 feet, and grate area 3 square 
feet, the working pressure being 175 pounds, at which 
60 indicated horse-power is developed The weight 
of the « s , tons empty and 4%, tons in work 
ing order I } ipacity for 112 pounds of coal is 
p i t I vith 77 gallons of water The coal 
nsumy] ges fron 80 to 390 pounds per day 
according ¢t the wor accom shed The average 
speed ti , | tt 1 normal load of 19 tons approxi 
nates s per hour and th ost of running 
th freight is about 2 ents per ton mile The en 
gines were also designed by Sir Percival Heywood 
and are fitted with his special correcting motion for 
the Joy valve r 
The utilit of such a railroad as this in conne« 
tion with such a country seat. and the heavy work it 
has to fulfill, may be gathered from the fact that the 
trains cove i mileage of some 5,000 miles, and trans- 
port over 6,000 tons of freight per annum. When 
the house s full. over 40 tons of coal are consumed 
for cdomesti purposes per week, and the train con 
veys over 2,000 tons of coal from the trunk railroad 
ystem to the house in the course of the year rhe 
miniature iroad ins into a sidetrack at the sta 
tion on the main line, and all freight destined for 
Eaton Hall is transshipped directly thereto. The staff 
omp s the locomotive engineer and brakeman for 
the train service, together with two men for the main- 
tenance of the track The working expenses average 
} ) ‘ imnnum exclusive of wages for staff, of 
which some $1,500 represents maintenance charges on 
track and ylling stoct $150 for locomotive stores 
j yal et ind the balance interest on ipital out- 
lay, allowances for depreciation, et From this it will 


be seen that the cost of operating a railroad such as 
this upon a private estate averages some $62 


railroad, owned by Mr. C. H 


per week 
0 the Blakesle Hall 
gasoline motor tra 


Bartholome both steam and 


tion is employed. This railway also links the private 


house th t tru system, there being a sidetrack 
at th er station for the smaller railroad The 
gage is likewise hes, and the line about a mile 
in length ir id sidetracks, a circular loop and 
triangl i 1 turning the locomotive on.a turn 
table rhe rolling stoc s American throughout, the 
locomotive being of the st rd 4-4-0 class reproduced 
on a 2-ir sen rhe passenger coaches are of the 
be typ h havin Se dation fo! 
l person ind the engine is pable of iling a 
t nm ¢ ! oaches arrying 36 | ene vith 
ease The irs ere originally four-wheele: f es 

t the ‘ m, using three of the former 
bodies to mal vel This alteration proved 
very successful, « f , was appreciably im 
proved on both curves and t road. In addition 
there is also a d ! t or trolley for con 
veving heay baggagré nd f tween the sta 
tion and the hous I the 1 ty of such pri 
vate railroads this it time nened to the 
public nd is well patr« ed on such occasions 
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The road, which was built by the owner himself, 


who is a civil and railroad engineer, is especially 
well carried out The rails of flat-bottomed Vignole 
patter! weighing 12 pounds per yard, are laid on 
I ed-steel ties. Care has been exercised to keep 


rades as easy as possible, the maximum being 


I t one per cent, which requisition, however, en- 
tailed heavy embankment and cutting work Because 
1 stream winds through the estate, extensive bridging 
became necess Che bridges are of the girder type 
rhe line is p led with an elaborate electric signal- 
ing equipment together with telephonic communication. 
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THOMAS CHROWDER CHAMBERLIN. 
BY MARCUS BENJAMIN PH.D 

It has been a frequent practice in the American 
Association for the Advancement of Science to choose 
for its president a resident of the place at which it 
was holding its meeting at the time of the election, 
or of the place at which it was next to meet. The 
former course was followed at the gathering held in 
Chicago last winter; for at that time Prof. Thomas C 
Chamberlin, who is one of the foremost leaders in 
is elected to preside over the meeting to 

be held in Baltimore this week 
Thomas Chrowder Chamberlin was born in Mat- 
toon, Ill, on September 25, 1843, and was educated 
it Beloit College, where he received his bachelor’s 
degree in 1866, and also that of master two years 
1868-9 he pursued a 


later During the year post- 


graduate course at the University of Michigan, devot- 


ng himself chiefly to studies in science. 
He began his life-work as a teacher immediately on 

















THOMAS CHROWDER CHAMBERLIN. 
President of the American Association for the 
Advancement of Science. 


for in 1866 he became principal of the 
In the autumn of 1869, 


graduation 
High School in Delavan, Wis. 
after finishing his studies at Ann Arbor, he was called 
chair of natural science in the State Normal 
School in Whitewater, Wis., and remained there for 
four years. His alma mater recognizing his promise 


to the 


in geology, and familiar with his success as a teacher, 
sought his services, and for nine years, from 1873 to 
1882, he was professor of geology in Beloit, which 
chair he relinquished in order to give more exclusive 
attention to field werk in geology. His success as an 
administrator was so conspicuous, that in 1887 the 
growing University of Wisconsin called him to its 
presidency, and in that capacity he continued until 
1892, when on the organization of the University of 
Chicago he was made head of the Department of Geol- 
ogy and director of the Walker Museum, which places 
he still holds 

His active work in geology has been most conspicu- 
ous In 1873, the year he went to Beloit, he was ap- 
pointed Assistant State Geologist of Wisconsin, and 
three years later he became Chief Geologist of the 
having among his associates Roland D. Irving, 
Charles R. Van Hise, Rollin D. Salisbury, and others 
who have achieved distinction in their specialties. 
Prof. Chamberlin devoted his own attention chiefly 

studies on glaciers and glacial formations, on which 
subjects he is now recognized as the first authority 
His eminence in this field led to his 


State 


n this country 
ippointment in 1882 as geologist in charge of the 
Division of the U. S. Geological Survey, 
as since retained He has continued his 
interest in the Wisconsin Geological and Natural His- 
tory Survey, of which since 1903 he has been a con- 


Pleistocene 
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sulting geologist. In 1904 he served as geologist on 
the Peary expedition, and also in that year he wag 
made a Commissioner of the Geological Survey of 
Illinois 
His major publications are more than a hundred in 
number, and embrace important contributions on the 
subject of education, as well as annual reports on the 
geology of Wisconsin and papers on topics pertaining 
to the glacial period in this country and abroad, and 
latterly he has written with the accumulated knowl. 
edge of years and experience, on fundamental prob- 
lems of geology, especially on tbe history of the at- 
mosphere, the planetesimal hypothesis, and the early 
history of the earth. In book form he is the author of 
“Geology of Wisconsin” (vol. I, Madison, 1883) and 
with Rollin D. Salisbury of a “Treatise on Geology” 
(3 vols., New York, 1904-1906). The Journal of Geology 
was founded by him and his associates in Chicago in 
1892, and he has been its chief editor since that time. 
The universities of Michigan and Wisconsin have 
conferred on him the degree of Ph.D.; the University 
of Illinois has given him its Se.D., and Michigan, 
George Washington, Beloit, and Wisconsin have hon- 
ored him with the degree of LL.D. Other activities of 
worthy mention include his appointment by the State 
of Wisconsin as its representative to the World's Fair 
held in Paris in 1878, and at which he received a 
medal for his geological publications, and also he wag 
given a similar award at a more recent exposition 
held in Paris. He has served the Carnegie Institution 
in Washington as one of its research associates since 
1902, and is therefore consulted by that institution on 
all awards made in geology 
He was chosen president of the Wisconsin Academy 
of Science, Arts, and Letters in 1885, and again in 
1886, and in 1894 was elected president of the Geo- 
logical Society of America Since 1897 he has been 
president of the Chicago Academy of Sciences. !n 
addition to the foregoing he has been elected to honor- 
ary relationships in the Geological Society of Edin- 
burgh, American Academy of Arts and Sciences, Geo- 
logical Society of Washington, Geological Society of 
London, and New York Academy of Sciences, and since 
1902 he has been a member of the National Academy 
of Sciences 
Prof. Chamberlin joined the American Association 
at the meeting held in Dubuque, Iowa, in 1872 and 
was advanced to the grade of fellow in 1877. He 
was chosen to preside over the section in Geology and 
Geography in 1885, and delivered an address at the 
Buffalo meeting, entitled “An Inventory of Our Gla 
cial Drift.””. At the meeting held in Chicago in Decem- 
ber last Prof. Chamberlin was elected to the highest 
honor in the gift of the Association, and his name 
worthily represents American science on that famous 
roll of honor which began in 1848 with the name of 
William B. Rogers, likewise a geologist and also dis- 
tinguished as an educator 
—_ 2 -- ——_—— 
Preserve Your Papers; They are of Permanent Value, 
By taking a little trouble, when a paper frst comes 
to hand, it may be preserved to form a permanent and 
valuable addition to the reading matter with which 
everyone should be supplied. We furnish a neat and 
attractive cloth board binder, which will be sent by 
mail, prepaid, for $1.50 It has good strong covers, 
on which the name ScrentTiric AMERICAN or SCIENTIFIC 
AMERICAN SUPPLEMENT is stamped in gold, and means 


by which the numbers may be securely held as in a 
bound book. One binder may thus be made service 
able for several years, and when the successive vol- 
umes, as they are completed, are bound in permanent 
form, the subscriber ultimately finds himself, for a 
moderate cost, in possession of a most valuable addi- 
tion to any library, embracing a wide variety of sci- 
entific and general information, and timely and origi- 
nal illustrations. Save your papers. 
- —— ee oe —_———_. 
The Congress of Applied Chemistry. 

The Seventh International Congress of Applied 
Chemistry will be held in London from May 27 te 
June 2, 1909. The president of honor is Sir Henry 
Roscoe, the active president Sir William Ramsay, 
Mr. McNab is general secretary, and Messrs. Thomas 
Tyrer and C. Whitman are treasurers. Dr. Harvey 
W. Wiley of Washington, D. C., has been appointed 
the chairman of the American committee. All who 
are interested in promoting the applications of chem- 
istry are eligible for membership in the congress. 
The price of membership is one pound for men and 
fifteen shillings for women. American chemists it 
tending to become members should send their check 
for $5 either to the chairman of one of the sections 
or direct to the chairman of the American commit 
tee at Washington, who will transmit the same to the 
proper official in Londoh. Those intending to pre 
sent papers should write to the chairman of the se 
tion to which the paper belongs. Papers should be 
neatly typewritten on thin piper, and be in the hands 
of the chairman of the American committee not later 
than April 1, 1909, in order to be forwarded to Lom 
lon for translating and printing 
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IMPROVED REFRIGERATING APPARATUS, 

The refrigerating apparatus which we illustrate 
herewith is arranged to maintain the expansion coils 
substantially filled with the liquid ammonia, and to 
ammonia in a liquid form 














prevent the return of the 
to the compressor. In connection with the main ex- 
pansion coils there is an auxiliary -coil, which is 
adapted to preliminarily cool the water to be frozen, 
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socket, but may be released whenever desired by foot 
pressure. As shown in the engraving, the device con- 
sists of two members hinged together at their center. 
One of the members is formed with- upper and lower 
concaved sections A and B, which are offset so as to 
bear on opposite sides of the whip. Mating with 
these sections are two similar sections C and D of 
the other member, the whole comprising a cylindrical 
tube. The whip socket is secured to the dashboard 
by means of a pair of brackets #, which are riveted 
to the section A. Mounted on the section A is a leaf 
spring F, the free end of which bears against the 
lower section D of the opposite member. Normally, 
the whip is held in place by the pressure of this 
spring F, which clamps the members together. The 
lower section D is formed with an extension G. The 

~ whip socket is mounted on the dashboard, with 
the extension G conveniently near the floor of 











the vehicle, so that the driver can press the 
extension with the toe of his foot to rock the 
socket, members apart to the position indicated 
by dotted lines. This will release the whip 
A patent on this whip socket has been granted 
to Mr. George F. Stanfield, 2326 Laurel Street, 
New Orleans, La. 
rn ee 
SPRING DRAWER. 

The drawer which is illustrated in the accom- 
panying engraving is so arranged that when 
it is closed, a spring mechanism is operated, 
which serves to automatically open the drawer 








IMPROVED REFRIGERATING APPARATUS. 


and this coil is connected to the rest of the system 
in such manner that the liqu and gas from the ex- 
separated, and only the liquid is 
In the illus- 


pansion coil are 
delivered to the preliminary cooling coil 
tration the tank in which the 
are located is indicated at A 


main expansion coils 
while the preliminary 
liquefied ammonia 
through the high- 


cooling tank is shown at B. The 
is fed to main expansion coils C 
pressure conduit 2H, and the 
through the pipe D. The pipe D connects with a ver- 

1 branch H of which communicates 


discharge takes place 


tical conduit, one 
while the other 
and thence 
by way of pipe L to the Such of the 
vertical conduit in a liquid 
will drop into the 


with the preliminary cooling coils J, 
branch G connects with the conduit K 
compressor 

ammonia as reaches the 
form from the main cooling coils 
branch H, while the gas will pass up by way of the 
branch G to the Inserted between the 


conduit E£ and the coil C is a cham- 


compressor 


high-pressure 


ber F, provided with a gage glass, whereby the 
operator can observe the height of the liquid. The 
ammonia is cooled by its own vaporization in this 
chamber F, so that at the time it enters the expansion 
coils it is at a very low temperature. Any gas which 


vaporization of the liquid in the 
chamber F will pass directly to the 
through a pipe leading from the top of the chamber. 


carried from 


may form from the 
compressor 


In case too large a quantity of liquid is 
the expansion coils to the preliminary cooling coil, so 
as to raise the level of the liquid in the latter dan- 
gerously near the level of the pipe D, a valve may be 
opened in the branch pipe M, permitting the liquid in 
the coil to flow into the chamber F, and thence again 
to the main expansion coil. Mr. John D. Mayhew, of 
Tyler, Texas, has been granted a patent on this re- 
frigerating apparatus. 
-—- 7+ +o ____—__—_ 

WHIP SOCKET 

A new form of whip socket has recenty been in- 
vented, which will securely hold the stock of a whip 
in such manner that there will be no chance of its 
clamped in the 


falling out The whip is normally 

















WHIP SOCKET. 


on the release of a latch. The drawer is par- 
ticularly adapted for use with desks, writ- 
ing tables, and the like, and means are 
provided for adjusting the tension of the spring ac- 
cording as the contents of the drawer are heavy or 
light. The body of the drawer is indicated at A in 
the engraving. At the rear corners of the drawer 
there are grooved rollers B, mounted in plates at 
the top and bottom of the drawer. These rollers 
travel on tracks formed on plates C, 
cured to the desk frame. At the forward end of each 
plate C a roller D is mounted, which engages a track 
formed on the plates carried by the drawer. The rear 
end of the drawer is cut away to form a recess, in 
which the spring mechanism is mounted, This com- 


which are se- 


Z. 








SPRING DRAWER. 


prises a fixed shaft E, on which is supported the 
drum F, formed at each end with casings in which 
epiral springs G are mounted, One end of each spring 
is secured to the shaft HE, while the other is fastened 
to the drum. Coiled about the drum F is a cord H, 
which is secured to a hook at the forward end of the 
desk frame. The 
tion by means of a latch J. The latch is released by 


drawer i§ held in its closed posi 


pressing a button, whereupon the springs @ rotate 
the drum F, winding up the cord H, and sliding the 
drawer outward. When the drawer is closed, the ac- 
tion is reversed, the rope unwinding from the drum 
and placing the springs under tension. A _ ratchet 
mechanism K is provided at one side of the drum, to 
hold the latter while the spring is being adjusted for 
lighter or heavier loads. This ratchet mechanism is 
normally thrown into an inoperative position. The 


inventors of this spring drawer are Messrs. W. Lam- 
bert and E. P. Dopps, Box 206, North Yakima, Wash. 
>+ e+e 


COMBINED CASE AND POST FOR TENNIS NETS, 

The accompanying engraving illustrates a case for 
lawn tennis nets, which is made up of two sections 
that may be set up as posts to support the net in the 
game. The case is made up of two semi-cylindrical 
sections A, in one of which is mounted a vertical 
shaft B. The latter projects through the 
ends of the section and terminates in a crank ©. To 
this shaft one end of the net is secured, and on it the 
net may be wound by operating the crank. A latch D 
is mounted on the upper end of the case, to hold the 
crank when the net has been wound thereon, The 


opposite 


opposite end of the net is secured in the other sec 
tion of the casing. The two sections are held to 
gether by means of hooks Z, which attach to the pro 
jecting ends of the shaft. Each section is provided at 

















COMBINED CASE AND POST FOR TENNIS NETS. 


its lower end with a plate F, having a transverse slot 
therein and adapted to engage a footpiece G, which is 
driven into the ground. The form of this footpiece is 
illustrated in Fig. 2 It will be observed that it is 
formed with a broad bearing plate, on which the for- 
ward part of the while the heel 
projects through the slotted plate, serving to hold the 
case-section in vertical position. The net may be 
tightened by operating the crank which is secured by 
means of the latch. The inventor of this device is 
Mr. Lester H. Atwell, of Grove City, Pa. 
— ha Oo ee 
AN IMPROVED HINGE. 

Pictured in the accompanying engraving is a hinge 

of the class known as butt hinges, which is arranged 


case-section rests, 


to fold into 1ecesses in the edge of a door and the 
casement, where it will be 
folding of the docr at 


corresponding edge of a 
concealed, 
the hinged edge. The construction also allows the 
door to be completely open, so as to lie flat against 
the casement and adjacent side walls. Fig. 1 shows 
hinge, while in Fig. 3 the hinge is 
inverted, showing the reverse side, The hinge is com- 
posed of six leaves lettered A, B, C, D, E, and F. The 
leaf A is secured to the door, and the leaf B to the 


pérmitting a close 
one side of the 


casement. The leaf B is hinged to the leaf A at 1, 
and to leaf C at 2, the latter leaf being hinged to the 
leaf D at 3. The leaves EF and F are hinged to the 
leaves A and B, respectively, at 4 and 6, while they 
are connected together at 5. The leaf F has an ex- 
tension which is hinged to the leaf B at 7, while leaf 
LE has an extension hinged to leaf C at 8. The effect 
is virtually that of a lazy tongs. It will be evi- 
dent that the leaves B and £& are held in parallel- 
ism, and the leaves © and F are also held in parallel- 
ism, so that any movement of any leaf section in 
respect to any other leaf section causes a definite and 
predetermined movement of each of the other leaf 
sections. All of the leaves are permitted to fold to- 
gether compactly within the recesses of the casement 
and door. Mr. William Boyd Rodman, of 4 King 
Street, Charleston, S. C., has obtained a patent on this 
novel hinge 


























AN IMPROVED HINGE. 
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Pertaining to Recreation, is hett than put f which the only | some means of shaping them and polishing them 
IUMPING-ROPE HANDLE ( H. Sapper, | disadvantage is that its shrinkage in cooling | after thev have wen made spherical It is 
ichi t ‘ r Highland N J I this nstance the in inclines it to leave the x, so that it is gen heaper t the granules 2. Can a plug 
tn \ tion 1 t g rope handles, and | era mixed with another metal rin counter gage f a given size be made to go into a 
PHOTOGRAT I I ' t t I rt handles rinkag nd an alloy of eight parts vlindrical gage of the same size? If so, how 
i I WW " £ roj wit I box r ind two parts b k tin has excellent wear . & ig gage can be made to go into a hol 
ited er wher g qualities for speeds not over 400 R. P. M heating the hollow gage, thus ex 
\ further et to pro 1 withstands ry he ids without crush it somewhat If they were of th 
\ ’ I ul f perating the boxes ing Lead and antimony ombine well in any the plug could not be driven cold 
’ ROLLER-SKATI 4 PLIMPTON. Bostor roportions without reducing the anti-frictior llow gage without considerable fo 
T M r ir ites t lable roperties of either; an alloy of 80 parts lead | 3. Is it absolutely necessary that a tungsten 
. , , : y : \ Samed mad t (} parts antimony runs freely in the melted |, tric light hang vertical If so, why? \ 
i f Ml | t the 1 S. and Eng t has practically no shrinkage on cooling rungsten lamps have thus far been hung ver 
i i t rs are applied to )'S much | ler when cold than most bearing | tically downwerd because the filament has been 
k ind of the skate so that | ™etals, and there is nothing better as an anti-| so flexible and brittl Lately the makers of 
i be mped or turned, so | friction metal for high-speed boxes. Care should | the lamp have advertised that they might be 
to run ir irved lines, | be used in pouring it, and it should never be | placed in horizontal sockets We have our 
I ft i the turning. cant- | heated hotter than will scorch a d pine stick. | doubts as to their durability in any position 
ting sterally f the stock or foot-| Reliable makers of bearing metals will quote | excepting the vertical position 
0 T er espec | te o spec t 
Heating and I a a \wolaie « ¢ partes ey ete ee (11071) A. G. asks: 1. Can the 
SUTOMATH LAMI . ‘ _ ‘ Southern Cross constellation be seen in this 
0 4 . G " | Pertainis (11067) H. T. C. writes I have read | jatitude 24 deg. north? If it can be seen 
{ ‘ riRE-PROTECTOR HM. Les Woeshtns the letter a x No. 10994, and your | then in what month of the year? If it cannot 
. " ; : i : reply with a good deal of interest if dG. L. P ~ seen here, then what is the farthest north 
: f vement , pont protectors | : will figure out the areas of the triangles and | it can be seen? Is there another constellation 
‘ y ston “png tl ry that he has himself marked out. he | somewhat similar to the Southern Cross? What 
* wens .ond einai’ that the areas of the two triangles |is its name, and in what latitude seen? A 
, fan ‘ , a al aia Mesa 1 BE and £ B F are 12 square inches each } Alpha Crucis, the brightest and also the most 
which ¢ tire is adapt making 24 square inches, and the areas of the | southerly of the stars of the Southérn Cros 
POORLY polygons FE G H C and G F DH are 20 square | attains an altitude of about 4 deg. above th« 
Household Utilities , f inches each, making 40 square in hes, or a horizon in latitude 24 deg north On a cleat 
, SHOCK -ABSORBI FOR VEHICLES I total of 64 square inches, which is just the | evening about April 1 it will be on your 
. I LANT I’ I I nveniences lik ime as the Sx8 inch square was to begin | meridian at midnigttt There are many cor 
lithe hard gy the shearing of | with. It seems absurd for anyone to say that } figurations of stars similar to those of th 
he susper tration of their hanging the positions of several pieces of paper | Southern Cross. It consists of four stars in tl 
ful effect; tl r ally ad-|will make any one of the pieces grow larger,| form of a four-sided figure, the sides unequ 
' ng the us] f the wear | but this is evidently just what G. L. P. did say. |a trapezium, and would not suggest a cross at 
nd salt : ! frictional part t y of | How he can make the pieces grow larger after | all excepting for one’s fancy Only one 
re | d t elved er W g them to heavy ! t are utting them up than they were before is of | these stars is of the first magnitude, and two 
ducted to the space betw ept ‘ i this shock-absorber It i adapted | course due to the sleight of hand you mention; 'are of the second magnitude 
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JANUARY 2, 1909. 
(11072) C. W. asks Will you please] State Railways to be the cheapest and simplest Rettars ps a level device, storage, E, me hea sterilizer for food products, M. R sie agiy 
¢ . . " . . nen Ww. 1 . { R re . : 9OT,14 
explain why the sun shines on the north side | Solution of the problem Much of the suces a Bearing, journal, ©. Dunning { Electric switch, M. Guett 907,344 
- ‘ . f that application is due to the care and | Bearing, roller, A. G. Sehuity 3 | Electrical condenser, W. C. Shinn 907 206 
of a house two times a day, early in the morn- | % B . : . O07 25 
, ’ : te " » lie a or r ar earing, roller, R, F. Bower Elecirical wiring knob, H. W. Lawrence 907 25 
ing and late in the evening? A. From March | emthusiasm of Mr. Garbe and the thoroughness Bed, convertible, V. G. Bowdon | Electricity meter, prepayment, Hookham & 
2° to September 22 the sun rises north of the |0f the German engineer is admirably exempli- | Bedstead, H. B. Arnold ... | Holden 007,149 
e shee . pe ‘ fied in the manner in which he presents his Belt dressing brush bar, E. F. Gingras .. Elec ating apparatus, Van Winkle & 
eastern point of the horizon and sets to the ; ’ , s Bezel and construction thereof, L. Mandel Daniels 07.425, 
north of the western point of the horizon. | ¢*Pperience and deductions in this book. Block signaling apparatus, S.' A. Wood 907,668 | Elevator door mechanism, J. Brombacher 
ae: . a , 1 . — Dont, A. Gi. “WHMIS .cccccscccce ... 907,303 | Elevator light signal, J. M. Graham 
For a time then during the morning and|]THe Text Book or GENERAL BACTERIOL-| Boat landing, adjustable. H. W. Sauber 907,645 | Embroidery hoop, F, 'E. Kohler 
evening it is north of an east and west line OGY. By Edwin O. Jordan, Ph.D. Beat. portabse folding, P. J. Murphy ; 07,629 | Eadices elevator, A. L Hoover srpeeeucas | 
e - co s . 4 7 hile Rie ry _- ‘ z oats anc 1 ce, Steering apparatus for Cngine bed plate, beating ither & Cranda $ 
through any house which stands north and Philadelphia: W. B. Saunders Com- "8. E, Leonard oe 907,252 | Engine gearing, ‘traction. H Maan 
vuth. It will during that time shine on the pany, 1908. 8vo.; pp. 557. Price, $3 Boller furnace, 8 ay Cotton a 07,682 | Engine spark timer H. N. Motsinger 
P . “ae ~ <j joiler safety device and indicator, steam Esters, manufacture of camphol, A. Verley 
north side of such a hous¢ net. G. E. Whitney Pee et al ; 
073 agke: > e, This book is the outgrowth of lectures given }] Boiler tube expander, L. G. Passat “| Excavating and dredging machine, D. Hogan 
(11075) J D. asks: A bullet fired x . =k . ied . | Bolt anchor, expansion, H. B. Newhall Excavator, J. B. Webber, Jr om 
from a rifle perpendicularly, at what rate of to students in the University of Chicago dur-| pooK holder. P. Hufeland . Explosive engine, W. 0. Worth 
, a ia . . ‘ , ing the past few years. The subject is one | Book, loose-leat. ¢. Hawkins C ion engine, two-cycle, H. C. Suckert 
speed would this bullet return to the point at hat tl 4 riter believes should find a place in | Book, manifolding account, W. A. Pepper. Extension table, C. H, Johnsen 
which it was fired—at a greater, less, or same | 4 ae WEROE Semeree sf ae oe 8 | Boom, swinging, J. R. MeGiffert | Eyeglass mounting, J. M. Chappel 
rate of speed? B says it would return to the every general scientific course, The book is| Boots and shoes, attaching buttons to the Eyelet and the like setting machine, E. B 
P P rate of i as it had when | Chiefly of professional interest to the medical uppers of, J Mathison Bo cmon | ., Stimpson 907.422 
rifle at the same rate of speed as it had when : 4 a | Boring, tapping, ete., machine, W Mur Fabri See Pile fabric 
it started or was fired 4. The air resists the student, but the subject also bears technical chey ! : > G. Ww tipley 
, . i ies relati household administration, to agri-| Bottle attachment, H. B. Deken F. Cavanaugh 
flight of a bullet very sensibly If it is fired | elation to house old 1 ee io S . | Bottle corking machine, F. Alexander Feeding apparatus, G. C. Eator 
vertically upward, then it will not rise se high culture, to sanitation and sanitary engineering, | Rottle, drenching, M. Livingston Fence-making machine, wire, J. Harris 
: <a . ’ a e c : and the various industries and technological tottle holder, Zumstein & Schmidt ) Fence, portable, ¢ W. Walters 
as theory requires, and starting to fall from a : . aa er | Bottle seal seat applying device, D. Genese 907,489] Fiber from its’ seed and impurities, clean 
lower altitude than it should have attained by | Pursuits For the general scientific student | Bottle sealing machine, A. L. Weissenthan ing and separating kapok, F. C. Gam 
on i il] ‘again fail to gain e velocit and reader bacteriology presents certain as- | ner : fs mons 
mere d, a om ‘ageee — <li ha une ects that tend to widen the outlook upon a | Bottle stopper, A. Hall Filter, G. W. Nutz 
with which it began its flight If there were }| P = ; He. | Bread-raising board, H. H, Young Fire tank, J. W. Kane 
» resistance of the air to encounter, the bullet variety of human interests The reader who | Bread slicer, D. F. Leidy Firearm cylinder lock, A. C. Wright 07 670 
: a re , wishes to acquire greater familiarity with the | Brush frame, wall, M. E, Goodhue Flasks, attachment for vibrating devices 
would rise to the height given by its initial , A. i sign , | Building block, W. D. Moore for molding, Perry & Stevens 
velocity, and in falling, would regain its initial] | S¥bject will find some bibliographical references | Bulkhead and like retaining wall, W. Baur Fountain divider, R. R. Page 
vel ity. B is not right given as a sort of first aid to the investigator | Bote yn J A coeaante ° pa eee, Piyeteses L. C. Laurent 
bOCTT » 35 , a “ pa rglar alarm, 8S. } sist ‘ igato Curt 
a pe: a i It is an excellent piece of book making, illus-| pushing, DG. Lanelamis Furnace air prebeater, H. J. Parker 
(11074) 5 F M says: I wish to trated with well-executed engravings. It is | Cabinet, lace, J. Keel Furnace charging apparatus, blast A N 
know what is < sidered the average per cent a - oe Se Cabinet, sectional metallic, J. F. Kerr Diehl 
7 : 7 _ . , = : / . I as well printed on good paper. Calciner, De Jonge & Nevers Furnace construction, brick for, A. Cotton 
af Seah Ss. Pee ee eee eee ee ee PRINCIPLES AND PRACTICE OF AGRICULTURAL | C#!ipers, H. J. Repp Furnace protecting envelop, F. Pin 
pile That is, what per cent is lost in generat ‘ ~ . poet : 2 Camera diaphragm controller, D. E. Felt Furnace smoke consuming forced draft 
i team, then in th nein then in the dy ANALYSIS Vol. Il Fertilizers and | Camera, magazine developing, L. Mandel steam boiler A. Cotton 
ng steam, e e engine, e } ear » rr ' ' —_— . : esenieint 
; Insecticides. By Harvey W. Wiley, | Ca", C. Ruechti | Furrow opener, 8. A. Pogue 
na » and then in the light bulb A We ~ " > . ;}Can heading machine, A. Lotz Fuse, projectile, H. Maxim 
Ww i say that the statement is frequently made A.M., Ph.D. Easton, Pa.: The Chem- |} Car barn trolley attachment, J. W. Perry Gage and scriber, carpenter's, A. Krehlik 
‘at a tie t lewe hao on tear of ical Publishing Company, 1908. 8vo.; | Car, dump, B. M. Lie sae weet, SS. See 
i ur nceandescer li » has an ¢ e « ns 2 pe r, di , j ve »vice, Steinhar« ‘ » 
‘ per cent; that is, one per cent of the hi at pp. 680. Price, $4.50 | ear fender, = iteh : r : piece, E : Chesebro : 
. A ‘ a rae , an No one is > ualified t ak with | Car indicator, street, B. F. McCauley Garbage burner and water heater, combined, 
value of the coal is given back in light The aioe = e | better 4 ali o- ‘< ol sed? ,| Car locking device, dump, Bieber & Burner J. J. Dube 
arc lamp 1s more efficient. The steam engine | authority than the Chief of the Division of | Car stake, folding, H. H. Seaman Garden implement, P. G. Gesford 
usually given § about 15 - cent The | Chemistry of the Department of Agriculture | Car stop, mine, C. M. Henretta Garment protecting device, W. J. Reid 
Is usually given as abou » per n , "Be |Car underframe, W. McIntosh Gas and gasolene burner, combination, G. A 
dynamo is about 90 per cent. The loss in wir-| I this volume an attempt has been made to | Gar ventilator, S. N. Liles Manshardt 907,698 
ine . , ons o ocs treat the subject of fertilizers and fertilizing} Cars, adjustable car stake for permanent Gas burner for water heaters, H. S. Hum 
ing, ete depends upon <¢ mditic n f the local  ceataie: Sc ie vesinde: eaten ai aaa ae ase on logging, M. B. Wright 907.547 phrey 
service Sloane gives the efficiency of the are | Materia In ae f = Aer ~~ | Cars and flanged bar therefor, construction Gas burner smoke bell, J. Hill 
as thirteen times that of gas. You will find| Volume with soils. The general principle of of metal, R. V. Sage 907,410, 907,411 | Gas generator, acetylene, C 
much in his “Handy Book of Electricity” of | fertilizer manufacture and application have : se ecg A ¥ _— } — —_ , —— nts 
rut n s i 200K ¢ ect < arbureter, » Perry . jas lighter, . *asterne 
value to you We wili send it for $3.50 been presented in so far as they seem to throw | Card holder, postal, W. H. Manning Gas-making apparatus, 0. H 
> Tt 1i light on the rational method of examination ie we a F. x — , Gate > he ag ’ 
75 “vs The ste es ; pes ‘ards for gam Cc de or Gear, draft rake 
(11075) P. H. says oe Cunanets and analysis The standard methods of analy- | ¢ art. road, C Francis. Gear mechanians change speed, Grant & 
between graduations on mercury thermometers] ij, jn use in this and other countries Have | Carving machine, F Alfery 7,4 Fieg 
‘ nifo joes mercury expand uniformly = sini tie 4 een , ae ton ,| Cash register, E. Seipel 907,414 | Gear, transmission, M. J. Robinson 
au uniform I ' n ! p n¢ " id been presented with sufficient fullness for the Cash register, J. Sharpe = 907.417 | Gearing, J. D. Maxell 
for each degree increase in heat? If not, iS] guidance of the skilled worker and the informa | Casting mold, steel, A. McNaughton 907,520 | Gearing, transmission, J. Schlig 
the thermometer (mercury) scale accurate? <A ; es on This is - ene vai. | Cattle guard, W. E. Dement 907,472 | Glass, apparatus for the manufacturing of 
} . f I . fu urv with the rat ream of th tudent rhi : th ‘ti md di Cement building block making machine, A sheets o F. L. O. Wadsworth 
rhe rate of expansion of mereur 1e Tate} tion of the book, and all the matter in the| Stroh : | Glass shield, water, I. R. Cookston 007,465 
of temperature increases as the temperature be volume has been rewritten and brought down ee. Cc. O hgh are os 4 ; ‘ b Glove we hu J Po ‘i : 907 137 
hich« , she ‘ Follows : if s . ; ‘ 1eck operated machine, F Graeber et al 907,230) Grain cleaning and separating machine 
comes higher, from which it f o~ ws that if Alto date New ventures of moment are those | Chocolate, machine for molding, G. G. Len | N. Arneson 907 555 
thermometer showing the dilation of mercury] »ejating to the production of nitric acid for nig ‘ ‘ : Grain shocker, E, Cowin 907 4067 
simp] ere made to agree with an air ther . t. ‘ aly Saaae ae, ; | Cigar cutter, emblem, M. 0. Discher . | Grinding machine knife-holding attachment, 
py wer < - 2 Pe . manurial purposes from cyanamid and by di- Cigarette-making machine, Simon & Druck | Schwantes & Schuenke i) 
mometer at 32 deg. and 212 deg. Fah., the] pect electric oxidation of nitrogen of air. A| lieb . . 907,188 | Grinding mill, F. Nolte 
mercurial would show lower temperature than ] op, - « le ate « mnerticifes has ain {/Clamp, J. ¢ Hoffmeister 5 907,237 | Hacksaws, et« manufacture of, J. Neill 
Beales sree ae oo hapter on the analysis of insecti id has also Clasp plate and web, garment, H. E. Cran | Hammer drills, drill hole cleaning attach 
the air thermometer between those points and] heen added. While not intended in any way dall , 3] ment for Wa 
higher temperature beyond them For instance, ], . thre r rnide . Hoy P jg | Classifier, ¢ W. Merrill Hammock support, folding, J. H. Emmert 
as a library guide, Dr. Wiley hopes that this - | 
é allies > i ons ¢ J : Clip, B. MelIntosh . PE EEE | | Harrow disk, skeleton, E. M. Kramer 
according to Re iult, when the air ther volume may be even more highly appreciated Clip and spring construction, M, L. Sender Harrow riding attachment, ( S. Sharp 
" P i 
nometer marks 662 deg. Fah., the mercurial] than in its first form by the student, the in- . ling eee sacha: one Comme ser tgeme << - bh te 4 Wit 
arks 683.89 deg. Fah., an error of 21.89 in | Loci, ea ~cher Closet tank, L. Lindenberg | Hat, coat, and umbrella lock, G ord 
— & ; tal th : ‘ P vestigator, and the teacher. | Clothes-pin, E. D. Tichenor | Hat pressing machine, R. E. Adam 
tl latter cetua mercuria 1ermometers in ua me f : _o7- as > Clateh, ¢ E Van Auken ¢ | Hay press, C eI Ruggles 
dicate intervals of temperature proportional to HvttT DES INGE NIEURS ~AS( HENBUCH. | Clutch, friction, C. E. Van Auken . Hay rake, J. W. Latimer 
tl silane cetieaias all xpansion of th Proceedings of the Akademischen | Cocks with exchangeable lock, locking de | Heel lift, J. Curry 
7 Gisereace ” EE < - ne a = fm T4). vice for, M. Ebert 907,479 | Hinge, F. G. Holbrook 
mercury and that of the glass; the latter cor Vere na Hiitte Png vols. = Berlin: Wil Coffee urn, H. D. Kelly . | Hook, B. T. Harrop 
tn ¢ — tent the errors arising from helm Ernst & Son, 1908. Coke-drawing apparatus, C. M. Clarke Horse evener, four, W. A. Temple 
compere Ms es . a Re . The ket | k -_ t limited. : e Collar supporter, Illoway Hose supporter, A Aldritt 
inequalities in the expansion of the mercury, ese pocket books are no imited, as on Colored light rays, producing, P. C. H 98 | Hot water heating system, W. Y. Walcutt 
so that for practical purposes the mercurial might imagine from their source, to the tech- | Concrete columns or pillars, clamp for Humidor, A. Sargent 
- eleaiganr fa —— ‘ f< " > eli canes akon hoir forms for, W. H. Healy 07,496 | Hydraulic motor, A. O. Lavole 
thermometer sensibly coincides with the air] 20logy of iron works oF oven the use of their | | ncrete construction form, W. L. Axium 38 |Inkstand, J. Praygoda 
thermometer for all temperatures from a few products but cover in the first two volumes | Concrete mixer, E. B. Ravencroft Insecticide, C. W. Hicks 
ate “i 2 s - t very ssible nee of the mechanics ‘ngineer, | Conduit wire drawing, compressed air ¢ Insulator for high-tension lines, N. Rowe 
degrees above the freezing point of mercury | ®VeTyY possi he need of th = a nk al en | gine for. Hi. G, iekineon inealaters, tanafacture of spas | Nt 
(—39 deg. Fah.) to about 500 deg. Fah., the} ™arine engineer, and shipbuilder The tend-| Convertible chair, W. W. Lepard Locke 
errors in the ordinary atmospheric range of }em¢cy of other recent pocket books has been to megs = or cableway rope carrier, W. A a closure, A. C. MeCloskey 
ors eo t f é ‘ — r P : ‘oon writer Jar, covered, C. M. Conradson 
temperature being immeasurably small 2. Is} ward condensation and making them more | ¢, nveyer, pneumatic, J. & W. L. Hervey Junction or outlet box, J. Fountain, Ji 
there any limit to the stellar universe? We | literally books for the pocket, but the Germans | Cooker stirring mechanism, G. H. Hoffman Key fastener, L. G. Reppell 
— = 2 _— : a ; ' Cooking pan, D. & K. Lewis ob attachmen ! 
sav that the light from one star takes 20,000}]8° In the other direction and there are parts aa a A p Oy ean eons aden & Schell 
vears to reach us Are there any stars farther | of these admirably thorough works which might | Corn tipper, seed, W. T. Caldwell ace fastener, 8 on 
; > F . z : alia on 7 ale panes ic. | Corset, M. Heath . ‘ Ladder, T. C. Prouty 907,401 
away than this? If so, is there any calculable | > taken a text books of the subjects dis Corset cover and undervest, combined, M Ladder and bench, combination step, ¢ 
= i 
limit ? 4. Concerning matters which are im- } cussed. ___K. Bennett F : Goetter 
measurable, there is nothing which may be as- | — aaa so ae ane : . we implement, A. L. & J. ¢ orem 4 ee . 1 i. AE 
serted with more assurance than that there are Cotton picking machine, J. & W. L. Hervey Lamp, tebular, C. L. Betts 
a aes oe AE ia > E T S Cotton seed bulls, treating, P. G. Grant Lasting machine, C. F. Pym 
no calculable limits to th ‘ ms “a since INDEX OF INV N ION Couch and bed, F. J. & L. A. Crouch | Lateh, reversible, J. O. Myhre 
There is every reason to suppose that there are Couch, box, A. H. Greenland | Lathe, EB. H. Sheldon 
, in ; . natalia For which Letters Patent of the Crab or windlass, Noble & Mitchell Laundrying, apparatus for producing pliant 
stars the light of which has not yet reached | pI I I 
. 5 ‘ : Crane mechanism, R. L. Frin creases in, Bechtold & Young 907 442 
the earth though they may have been incan United States were Issued Crate. S. D. Heller Laundrying, producing pliant creases in 
esce for countless ages uite as probably if 4 Cream from milk, separating, R. W. Padden Bechtold & Young 
. vidlhapeacit t : i , po uffi be , : : - for the Ww eek Ending Cream separator centrifugal Hackett & Lever jack, J. Dillon 
hey or our telescopes are or § clen nag December 22 1908 Morgan 907,143 latch, friction, A. J. MeGinn 
tude for their light to be detected at all, the © 4 P liner for centrifugal, W jack, Hopkinson & Edgecombe 
itter will continue to reach us for ages after] AND BACH BEARING THAT DATE . artificial H. Hanger 
, nad . ) and gases, manufacture of recepta 
the stars are extinct [See note at end of list about copies of these patents.) | Cross-tie, combination wood and metal, I for, P. Zurn 907 552 
wes P. Buck I pparat McCabe 007 518 
- ~ SS ——— = yh eas Cultivator attachment, H. N. Patrick Lock. See Firearm cylinder lock 
NEW BOOKS. ETC Acid, manufacturing dialkyl barbituric, O. Current watt meter, alternating Cc A Lock, W. Curlett 
§ A 0 : . . . .* Brown 907 67 Lock and latch, J. Hepe, Jr 
Acids, manufacturing barbituric, 0. Wolfes Curtain, headlight, C. A. Pratte 907,704 | Lock hinge, E. A Gay 
Tur APPLICATION OF HIGHLY SUPERHEATED retarsirnor net , -. kL eg ag Y Cutting and pointing machine, dowel, L. A Locomotive ash pan, Swartz & Whelat 
" $  - a dvertising novelty, 2. and J Campe ¢ Waiker . . ‘ 907,201 | Loom, automatic filling replenishing, ¢ iH 
STEAM TO Lot OMOT IVI 7” By Robert Aerial machine, H. 8 oth. 907 120, Cutting device, hair, E. -Roechino 907,676 Draper : 
Garbe. New York: Norman Henley] Air and gases, recuperator for heating. E Cycles and bicycles, stand and carrier for Loom let-back mechanism, €. Lavallee 
Publishing Company. 8vo.; pp. 70; | 45, ene. cauiner & ’ Blackall | pavgupert, ‘Selling tek” oad ! wee tt Lhe 
= - Py . . é t >, 1 « acki | avenpo > olding wel, am couch, corm on shuttie ram 
fully illustrated with folding plates] air brake apparatus, C. E. Duttie 907,686 | bined I. L Tandy ; pe shuttle bobbin holdit : means, E, 8 
: etbae rine 395 Air brake system, ete., cock controller, V | Deflector for elevating graders, W Mo | 00 907,668 
- and tables. Price, $2 50 = I Koetler 907,248 | Detector. elevating graders, H. M rie. 4 i fac waieeiiag’ diez, OO™ 
This book is a reproduction, carefully edited] air cooling and utilizing apparatus, C. 8 | Desk, Schram & Kies action in. W. Bardsley 907.451 
by Mr. Leslie Robertson, of a series of articles _ Bavier 907,559 | Die, L ‘ood Looms, pile cutter stop motion for pile fat 
‘ . . we — ‘ . ‘ Air, means for observing dust-laden cur- Dispensing receptacle, A E. Sanders ric, S. B. Cutting T1381 
which appeared in The Engineer, the interest rents of, D. T. Kenney Display rack, H. P. Mec Lubricator, BE. A. Emer 907 228 
ir and in some instances revolutionary views | Air purifying compeaition, Myaer & Wilson Displaying machine, automatic, R. H. Had Mail bag catcher, FE. H. 8S t WT. 1 RE 
P ine caret si = ; P Air washing apparatus . Narowetz field 1Mail bag collecting de . HW.u 
the author be ing care fully preserved in this 907,633. ead’ denne. k. Wiebe lito So0 saucer.) 
the first English version of the reason for as] Amalgamator, W. F. Bedell Dose indicator, J. H. Scott Mail catcher and deliveré ; Brittor 
ell as ‘ es s Oo Fi ic super Animal poke, J. F. Cannon Dough molding machine, J. Dempster Mail sack deli R 
well as the result f the adopti mn of uper Animal trap, H. H. May : . Draft terelator, automatic. &. Malic pM allt 
heated steam on the Prussian State Railways. ] Ankle joint for artificial ~~ M. Spring Drawer and locking device therefor, money, Manure | 
ff which he is locomotive superintendent. | A™ti-slipping device ’ratt E =. Crone a¢ Manure i ! 
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Their Construction Simply Explained 


Scientific American Supplement 
160 describes the making of a 14-inch spark 
coil and condenser. 

Scientific American Supplement 
1514 tells you how to make a coil for gas- 
engine ignition. 

Scientific American Supplement 
1522 explains fully the construction of a 
jump-spark coil and condenser for gas-engine 
ignition. 

Scientific American Supplement 
1124 describes the construction of a 6-inch 
spark coil 

Scientific American Supplement 
1087 gives a full account of the making of 
an alternating current coil giving a 5-inch 





Spark. 

cientific American Supplement 
g537 describes a 4-inch spark coil and con- 
lenser 


scientific American Supplement 
1402 gives data for the construction of coils 
of a definite length of spark. 


The above-mentioned set of seven papers 
will be supplied for 70 cents. 
Any single copy will be mailed for 10 cts. 
MUNN @ COMPANY, Publishors 


‘SPARK COILS) 


Gouvea .. ee - - cooce 26,072 

a> ot. s Canadian Type Whiskey,”’ for 
blended whisky, Corning & Co... . 14,562 

“Corylopsis,’” for talcum powder, Calisher 
Co ose eee és ae ese eee .+. 14,569 

“Gold Crown Beer,’’ for beer, Eureka Brew- 
ng Co. aie Maaco sci om A 4,568 

| “‘Huebner’s Tru-Bru,’’ for a_ non-alcoholic 
beverage, Smith Lithographic Co . 14,564 


“Marvel Bread.’’ for 


“Preferred Stock,’’ for oranges, Bryn Mawr 








A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 


this office for 10 cents, 
number of the patent desired and the date be 
gra. Address Munn & Co., 361 Broadway, New 
ork. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 








361 Broadway New York , 


xoing st. For terms and further particulars 
Munn & Co., 363 Broadway, New York. 

















Stock food for live stock, prepared, Great 
Western Cereal Co. ; coos 71,043 
Tablets for glossing w ashab le articles, B. B. 
Gloss Manufacturing ( wip -+- 71,923 
Telephonic apparatus, certain, H. G. Pape 
Electric & Mfg. Co ° ; 71,943 


Tickings, Amoskeag Manufac turing ‘Co : 

71,953, 71.954 
Tobacco, smoking, G Ms — seuss 71,941 
Toilet soap paste, F. Fros 71,962 
Trimmings and braids, fancy, ‘Doiltas con & 








T. Short 14,566 
Short... 14,565 
Powell & Co. 14,560 


bread, F. T. Short.. 14,567 


Mestrezat 71,927 | mashing and yeast preparation, 
Oil for the treatment of ‘rheumatism and | eon soctentinn, and — - 
sciatica, J. Lichetti 71,909 alcoholometry, ne value and significance 
Olives and olive oil, Californis Ss. G. Dorr. 71,891 free alcvhoil, methods of denaturing, 
Peppermint tablets, Els. Conse en-Fabrik & for light, heat, and power production, 
Import-Gesellschaft 71,892, 71,8¢ review, and the United States 
Photographic cameras and tripods, E yor || AMATEUR MECHANICS.—Home 
Been OB cacscces ° -918, 71,919 | ics for Amateurs. ) ; 
Photographic paper, Eastman Kodak cs kins. 12mo.; 370 pages; 


Heights Citrus Ass'n ‘ ea 568 
“Superior Sweet Peas and Nasturtiums,’ * for 

sweet-pea and nasturtium flowers, Man- 

deville & King Co. ch aeibeaal «+.» 14,570 
“Varus,”’ for cigars, W. A. Depue. 14,561 

' 

PRINTS. 
“Champion Harvesting Machines,’’ for har- 

vesting machines, Hayes Lithographic Co. 2,404 
“He’s Your Daddy,"’ for wheat breakfast 

food, Cream of Wheat Co........ ‘ 2,400 
“Santa Claus,’’ for safety razors, Auto Strop 

| PO "EE eS eae 2,401 
“The Comptometer,’’ for adding machines, 

Commercial Art Engraving Co. 2.402 
“The Signet of Furniture Quality,’’ for ‘furni- 

ture, F. Mohr & Co. ......... soevcesee Ae 


in print issued since 1863, will be furnished from | 
provided the name and | 


nota amateur eapeisuc. 


peals to-the boy as well as the more mature ama 


teur. Holidays and evenings can be profitably occu 
pied by making useful articles for the home or in 
the building of small engines or motors or scien 


tific instruments 
COMPRESSED AIR.—Compressed Air. Its 
Production, Uses, and a By 
Gardner D. Hiscox. S8vo.; 700 pages; 
500 illustrations. . $5.00 
The most complete book on this subject It 
treats on its physical and operative properties, and 
is written by an expert. Taken as a whole it 
Wnight be called an encyclopedia of compressed air. 





Practical and instructive scientific oT 


MAGIC.—-Magic, Stage Illusions, and Sci 
entific Diversions. Including Trick 
Photography. Compiled and edited by 
Albert A. Hopkins Svo.; 568 pages; 
420 illustrations.... > oi $2.50 


This very ir 
be the standa 
professional a 
all explained 
tricks are per 


iteresting volume is acknowledged to 
rd work on magic It appeals to the 
nd amateur alike The illusions are 
in detail, showing exactly how the 
formed 


MECHANICAL MOVEMENTS.—Mechanical 


Movements, Powers, and Devices. [by 

Gardner D. Hiscox. Svo.; 403 pages; 

1,800 illustrations. a . .83.00 
This is a collection of diffe tival mo 
tions and appliances serome _aptia 


all readers 


mechanical Tastes, 


MECHANIC 


AL APPLIANCES.—Mechanical 


Appliances, Mechanical Movements, and 


Novelties of Construction. By 
“ox. S8vo.; 396 pages; 970 


D. His« 
trations 
This book, v 
continuation « 


Gardner 
illus- 
complete in itself, is in fact a 
author's Mechanical Move 


while 
f the 





ments, Powers, and Devices he author presents 
to the reader information regardi nearly all con 
ceivable devices for producing motion or accom 


plishing mechanical results 


SPECIAL OFFER: These 


each, but whe 


two volumes sell for $3 


n they are ordered at one time from 


ELECTRICITY.—The Standard Handbook us, we send them prepaid to any address in the 
for Electrical Engineers. Written and world, on receipt of $5 , 
compiled t a Ste of Specialists Seco 
ain ciesdek “tales ee Geman: PATENTS.—Practical Pointers for Paten- 
260 illustrations ound in flexible tees. [iy A. Cresee. 12m¢ 14 
morocco $4.00 pages. $1.00 


A new pocketboo k consisting of twenty sections; 
each written by a specialist of engineering experi 
ehnee and containing the latest data and information 
regarding standard electrical practice. 

a —Electrician’s Handy Book. 
3y . O'Conor Sloane. 751 pages; 556 
filustrs itions. Hansomely bound in red 
leather, pocket-book style.........$3.50 

This work is intended for the practising elec 
trician who has to make things go Although the 
principles of electricity and magnetism are treated, 
the greater part of the book is devoted to prac- 
tical handling of machinery, details of construc- 
tion, and computations such as will be encountered 
in every-day practice. 


ese ENGINES.—Gas, Gasoline, and Oil 
Engines. Including Producer Gas 
Plants. By Gardner D. Hiscox 8vo.; 
442 pages; 351 illustrations . $2.50 


A complete book on the subject for gas engine 
owners, gas engincers, and {fntending purchasers of 
gas engines, treating fully on the construction, in 





Containing 
the sale of J 
methods 


tors in handling 


employed by the 


wipation and adv 1 
ucidation of the best 
most succesefu inven 
inventions It gives exactly 


uluable inf 
yatents and « 


thelr 


that information and advice about handling patents 
that should be possessed by every inventor who 
would achieve success 
PHYSICS.—Experimental Science. Ele- 
mentary, Practical, and Experimental 


Physics 
two vol 
illustrat 
rocco, 


This book tre 


way and describes 


in a popul 
and in de 





i 
experiments in 


and others int 
the apparatus 
the exper 


v rout 
iments without difficulty 


By George M. Hopkins In 
umes Svo.; 1,105 pages; 918 
ions Cloth, $5.00, Half mo- 

$7.00 
ats on the various topics of 





with rare « 

and explains the 
that teachers, students 
readily make 
perform 


itus used 





erested a physic inay 
great expense and 





RECEIPTS.--The Scientific American Cyclo- 
pedia of Receipts, Notes and Queries. 




















stallation, operation, and maintenance of ! Edited by Albert \ Hopkins Con 
gasoline, kerosene, and crude petroleum engines, ti io 15,000 selected formulas SVO.; 
with special information on producer and suction es Cloth, $5.00. Sheep, $6.00. 
gases. Halt morocco $6.50 
HEATING.—Practical Steam and Hot Over 15,000 selected receipts are here collected 
Water Heating and Ventilation. By nearly every branet the useful arts being repre 
Alfred G. King. 8vo.; 402 pages; 304 sented. The alphabetic al arrangement with abun 
EE og ot ae See er . .83.00 dant cross : makes it an easy work to 
An original and exhaustive treatise, prepared for Cousult, It used with equal success by 
the use of all engaged in the business of steam, Chemists, technologists, and those unfamilier with 
hot water heating, and ventilation. The standard the arts, and is a book which is useful in the 
and latest book published Describes all of the !#boratory, factory, or home 
eS of <grtee hot bere vacuum, REFERENCE BOOK.—Scientific American 
apor ant vac 1umD vapor eating, together with the Reference Book. Compiled by Albert 
new accelerated systems of hot water circulation, 5 k . 1A R 1B . 
including chapters on up-to-date methods of venti- r nae Bay Hy ae jond ten 
lation. taining 50,000 facts 12mo.; 516 pages 
illustrated $1.50 
HYDRAULICS.—Hydraulic  Bugineering. By This book deals with matters of 1 est t 
Gardner D. Hiscox vo.; 315 pages; everybody It contains 50,000 facts d is much 
305 illustrations. . : $4.00 more complete and more exhaustive t thing 
A practical work treating on the " properties, of the kind which has ever be 1 it i 
power, and resources of water for all purposes, ‘dispensable to ev f ess man 
including the measurement of streams, the flow of It is a book for every~ . ‘ . eful 
water in pipes or conduits: the horse-power of than an encycloped fit what 
falling water; turbine and impact water wheels; You want in i I form 
at ean oe centrifugal, reciprocating, and air TELEPHONE.- Telephone Construction, In- 
. stallation, Wiring, Operation. and 
INDUCTION COILS#.—The Besign and Con- Maintenance. By W. H. Radcliffe and 
struction of Induction Coils. By A H. c iing, Jr 16mo.; 171 pages 
Frederick Collins. 8vo.; 290 pages: 140 1 strations s% $1.00 
ee err $3.00 book intended for electricians, wire 
This work gives in minate details full practical gineers, contractors, architects 
directions for making eight differeut sizes ed in the installation of tel 
varying from a small: one giving a %%-inch ges in ageordance with standare I 
to a large one giving 12-inch sparks The ite mathematics are avoided t itus, 


sions of each and every part down to the 
screw are given, and the descriptions a 
in language easily comprehended. 

Our new 98 page catalogue containi 


MUNN & COMPANY, ~-_ Publishers, 


circuits, and 
Selected wiring 
also included 


ng description of the above books 


- 361 


systems are thorough! described 
tables, which are very helpfal, are 


sent free on ipplication 


Broadway, New York City 
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Scientific American 


JANUARY 2, 








cA REQUISITES 








« reliably, req tentiot 
apes 4 at 
4 H. C. CASOLINE 
ENCINES 
neet reqairemen ts They eapecially adapted t 
ha ud pare wee—e style and size for every service 





Vertical, °, 3 and 
Horizontal (portabie and stationary), 4, 6,8, 10, 


12, 15 and 


Air Cocina, * and Hi, F 
Agents or write for catalog 
INTERNATIONAL HARVESTER CO. OF AMERICA 
(In-orperated) 
16 Harvester Bidg., Chicago, U. S. A. 











Great Po oe Sma// Cost 
IS 


Buy a powerfui! engine that is durable, 
economical and absoluteiy safe 


Waterloo | Gas Engines 


e gua 
ever shut down 
and all sizes 





r free Encyclopedia 
of Engine Pacts 


Not a Burroughs 








| 





experience which y« 


our letterhead 








these doesn't fit yx 
will take care of all t 











A Clean Shave 


Your new bledes all need stropping before using. Not 
one in ten comes sharp enough for a clean shave 

Why sctape rour face with dull blades, of 
continue to throw away mosey for new ones, 
when the Gayter Agtometic Stropper woil 
poe ge tol we CL 


them 
oge yo mg Bm m new. The motion 
is automatic, no practice required, 4 
child can use it. ft is the only 
stropper in the world that success- 
hully sharpens double-erige blades $1. 


(n_caga with backers’ genuine Horse Hide Strop, $2.00 









and leave t 





Order through your dealer. ‘Ch Wir vent pesipala oni 

receipt of pnce Be sure to sta'e for what make of Blade 

Moaey y retunded @ not entirely satisfactory 
Waite for descriptive arcular. Agents wanted 


—m—me i. & GAYLOR, Aliston, Mass. 











CRESCENT WOOD WORKING 
mace NERY 

make » profit for 
give it a chance 
















Band Saws, Saw Tables, 
dointers, Shapers, 
rs, Swing Saws, 
Disk Grinders, Planers, 
Planer and Matcher, 
Band Saw Biades 
Ask us for 
willeend ft st 
Creseeat Hachine Co. 
Leetonia, Obie, U. 8. 4. 











289 Ma‘n “treet 


The mpomt sate and hete ligh 

ng eyebem & market He autiful fix 

tres for the home, Attrac 

ile pow er inverted aren for #t 

te. The best proposition g 

today for a 

finude 
perter Mig. (o. 

eel aesomh St., Ane Achar, 








agents W rite 
and terrier 








“ 

“FOR YOU, The Success” 
FIRST AND BEST Motor Bugxy 
Think of i¢! 2 horse-power, 4-cylin 

4 | engine; air or 
» rubber tired; 
S426; 12 h. p., $33; 4h. p., 
$50. Don't pay more for en 
imitation of suc 











Ine.) 
St. Louis, U. 8. A. 


SUCCESS aure-suceY Mra. © co. 
DeBaliviecs 4 





Kind of business 


Address 


J amd be sure to 















Economy in 
Leather Belting 


Whether your leather belt- 
ing costs much or little per 
year, it’s an expense that 
you want to cut down as mach 
as you can 

It makes no difference how herd you 
work your belts or under what trying con- 
ditions—you will have the most econom 
cal belt you can buy if you use 


Sea Lion 


Guaranteed Waterproof 


Leather Belting 


Made especially to run under the most adverse 
conditions, such as severe weather, under a 
broiling sun in tropic humidity or throagh a 
flooded wheel-pit. Subject it to any of the 
er oat work hardship on other belts and 
roe "ll still get more efficiency and service out 
of Sea Lion Leather Belting than ordi 
nary belts give under the most favorable 
conditions. 

We also make Reliance, Imperial, Sterling 
and Dynamo Leather Belting, each equally 
as ane for specific purposes. 

Ve guarantee every foot of Sea 
m4. and Keliance Be iting perfect and 
protect purchasers by hoiding ourselve: liable 
at all times to replace any belt 
defective in stock or work- 


























manship A trial of our belt- 
ing wil rove that it saves 
money. rite us about your 






belts and we will go inte 
details and send you @ book 
on leather belting. 
CHICAGO BELTING CO. 
24 South Green St., Chicago 


Branches—New Orleans, Philadelphia. 
















Rider Agents Wanted 


in each town to ride and exhibit sample 
Write for Special Bs 






198 model. 
ise) Moass #10 to 


with Coaster Brakes and Puncture-Proof tires 


1907 & 1908 Models to $12 


4, all of best makes 


Al sates ana models, 


feed «a 

Great Facer Clearing Sale. 
We Oa Anarova without a 
cent Bhie On pay the Jreight and allow 

DAYS’ FREE TRIAL. 
onster-brakes, parts, re 
pairs and sunciries, half usual prices. Do not 
Duy tl! you ger our catalogs and o: rite now. 








Portland, Ore. 








GOODELL-PRATT COMPANY 


oe 


Greenfield, Massachusetts 
Our catalog tains 260 pages illustrating and describing tous of 
facture. Ask for it. Any hardware dealer or direct 














MEAD CYCLE 00., Dept- 1.175, Chi 


;- af, TIN 
TAPES AND RULES 


ARF THE BEST. 





Vor eaie Geerry bere. Send tor 
‘esalog No. 16. 
LUFKIN BVLS eo 


Saginaw, Mich., 


New York and = 











TheBalt Transmission rj 
. Automob: les &Motor Boats =fj- 





yBRIcary gtx 
YTHIN 


S-28 6. Camry 


CH BEsStyvaca fESSSPUSA 






is 
f scholarly rese arch 
vll read with pleasure am 
- worthy of a place in your library. 
or fill out the coupon. 


"BURROUGHS 


Adding and Listing Machines 


1 make one that will 
ing details quickly anc 
ve for you ar r clerks to get other be Jone. 


A F) REE TRIAL 
of a Burroughs in your own business will convince you of its efficiency. 
Whea you write for our complimentary 
> book, ““A Better Day's Work,’ 
—* tor information about the + 
. state the aature ot your 


Detroit, Michigan 


SIO seco 





Topics Discussed 

ec Age Man “Kept 

Beginnings of Mathematicsand 
Commercia! Bookkeeping 

The Abacus and Other Calcu- 
lating Devices 

Business Practice in Ancient 
Babyk 

Origin of the “Carbon Copy” 

Charles Babbage’s “ Difference 


Engine 
Birth of the Modern Adding 
Machine 


Short Cut Suggestions: 


Daily Cash Balances 

Stock Records and Inventories 

( a ¢ Statements of 
at xpenses 

Met! ds nalyzing Out 

ance Can be 

Accuracy a 





Re 
How to Handle Mc ynthly State- 












ments 
Proving Your Daily Postings 
Write for tt—on —A Prevention of Trial 
Balance Troubles 
A Shorter and Better Way to 
Handle Cash Received 


Checking Invoices by Machin- 


Ha a Palin g a Pay Rol! with Quick 
Accuracy 
Getting Cost of Day Labor 












have been the inspiration for many of the improved r scussed Labor Costs by Jobs—A Shorter 
in the book and in use to-day Way 
N atter what the size of your business, whether you employ a Material Cost by Jobs 
staff of clerks or do y n nting, there is a Burroughs to meet Finding Cost of Pieces 
your requirements. es of Burroughs, and if one of Cotton Ie voices Made in one 





A Burroughs 
accurately, 





third the Time 
Saving Time in Adding and 
Listing Tons and Cwrt 
Handling Addition of Feet, 
Inchesand Fractions of Inches 
A Scheme for Reconciling Bank 
Balances 
Adding and Listing Boats and 









* ask also 







business Minutes in Less Tim 

. Checking by Grand Totals 
Burroughs Adding Machine Company Checking Statistics 
89 Burroughs Block Etc., Etc. 










Please send me one free 
copy—‘‘A Better Day’s Work.” 


Set. Ams, Jan, 2 














New British Patent Act 


R® SPONSIBLE manufacturing firm 

operating large, up-to-date brass and 
copper rolling mills in Birmingham, Eng- 
land, is open to receive proposals from 
owners of American Patents protected in 
Great Britain, for the production of any of 
the under-noted articles or machines 


Blanking Machine-. 

Cupping Machines. 

—— 

Power tamping Machines.* 

Cartridge Piercing Machines. 

tieading Machines. 

Indenting Machines. 

Bullet Machines of every de- 
scription 

Cutting-off Machines. 

Automatic Feeds for the whole 
of the above. 

Machines for the Manufacture 
of Explosives. 

Paper Tube Rolling Machine for 
Sporting Case Work. 

Paper Tube Polishing Machines. 

Rivet and Nail Machines. 

Detonator Machine 

Wire Covering M echinery. 


Apply in first instance to 
J. H. LAU & CO. 
P. 0. Box 580, New York City, New York 











They mend al] leaks in al! utensile—tin 
brass, copper, graniteware, hot water bags 
etc. Nosolder, cement or rivet, Any one 
can use them; fit any surface; two million 

in use. Send + ed: ke. 10c. Cuma 














ROYA NE 
ENGINE 


A simple, compact motor of strong, 

construction, comprising the 
latest cain, a in gas en- 
gineering. 5 horse power. 


Ke pn co. 
145 Housatonic Ave., Bridgeport, Conn. 

















' THE ENGINEERING NEWS PUBLISHING CO. 


Engineering News 


ULLUSTRATED 

The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 
100 to 125 pages, 9" x 13", weekly. 

If you cannot locate desired engineering equipment write our 


Serid ten cents for sample copy. 
“ Readers Want " department. 
214 Broadway, New York 


‘This Valuable Book 


Sent with our Compliments 


1000 Requests in One Day 


t 


‘LIQUID PISTOL 


AMERICAN PROCESS NO ROYALT 
SAMPLES anolNFORMATION on APPLICATION 





aND 
Electro-Plating 
Apparatus and 
THE 
Hanson & Van Winkie 
Co., 
Newark. S.J. 


28 & 308. Cana) St. 
Chicago. 























DO YOU HAVE KNIVES TO GRIND, SILVER 
TO POLISH, SMALL TOOLS TO OPERATE 
WASHING MACHINES OR WRINGERS TO RUN 


|S ee 2 te 2 
WATER MOTOR DO YOUR WORK 


Attached to any water faucet will develop 
up to 3 Horse Power according to size of 
pipe and water pressure. Only perfect 
small motor made. Improved bucket 
wheel construction. 6-ineh Motor for 
Mechanics, Butchers, Grocers, small tools 
ar d Washing Machine, ¢ H.'P.on % inch 
a} 80 ibs. water pressure, Net 
price $5 cash with order. 
4-inch Motor for grinding, polishing, 
fans,sewing machine, Doctors, Dentists, 
Druggists. Net price Motor with Pulley 
$. with emery, buffing wheel, silver 
sh and pulley $3 with order. 
Money back for any reason. Send for Ilustrated cata- 
log. Order your motor before Xmas from dealer or from us, 


DIVINE WATER Sra ge co 
OEP'TIL UTICA, N 





4... aay - light for every 
tter than elec 

city. — —ehen r than kero- 

Makes it possible for 

every one to be -*- 


AS) 
5 
2 


OVER 200 
STYLES 


400 CANDLE 
POWER 


RAMON! 


wanted. 
Write to-day. 
The 
Best Light Co, 
ST_E. Sth St. 
Canton, 0, 










I won the World's Piret Prizefa Penman- 
ship. By my new system | can make an ex- 
sae penman of you by mail. L also teach, 

ok -keeping Sheott at. Sym Placing 
WY sutehits aF Tnstractors ia commércial 
leges. If you wish to become 6 S60iie Peneeen, 
write me. I will send you FREE one of my 
Pavorite Pens and s copy of the 
dournsa)l. Inclose stamp 


c. W. RANSOM, 


9524 Euclid Ave., Kansas City, Missouri 









**HOW TO REMEMBER” 
Sent Free to Readers of this Publication 








You are no greater intellectu tythen 
r » Easy, inexpensive. In 
creases income; gives ready memory for 
faces, names, business details, studies, con- 
versation; develops will, public ep.aking, personality, 
Send today for Free Booklet. Address 






PDICKSON HEMORY SCHOOL, 700 Auditorium Bidg., Chieage 








“ON THE DEAD SQUARE” 
Here is a light, ~-yn accurate T square. Head 
struck from sheet metal, face of which is gruund 

straigbt. Blade opens temp- 

4 ered .045 in. thick, % in. wide. 


c= Riv: 

Ss ——— to form beariag. 14 in. size 
weighs only 5 oz; 16 in. size 
53g o2.; 18 in. size 6 o., Well 

adapted for use in schoois and colleges as w as by 
srofessional draftsmen. Prices: 14 in. $1.25; 16 in. 

LS); 18 in. $1.7. Send for 292 page catalog No. 18-B. 

THE L. &. STARRETT CO., Athol, Mass., U.S. A 

















Nickel-pltd 
5 in. 








Wizard Repeating ' 






Will stop the most vicious dog (or 








ing the trigger. Ronde 
u dges requii Over six shots 
Al ‘i de alers, or by mail, 50e. Rubber-covered Holster, 10¢. 






Se. Money-order or U.S. stam ps. No coins. 
PARKE R, STEARNS & CO., 226 South Street, Dept. G, New York 


Palmer Motors 


Two and Four Cycle. One, Two and Four 
Cylinder. Stationary aud Marine. On? 
to Twenty H. P. Catalogue FREE. 
PALMER BROS., Cos Cob, Conn. 

New York: 30 East 20th Street 

Philadelphia: The Bourse 
Boston ; 85 Union Street 
eer bog Portland Pier 
, Wash.: Colman Dock 
" paseuver, B. C.: 1600 Powell St. 


cote = $EO 


SELLS FoR “GI 











BARKER MOTORS 


Reliable.-1% to 10 H. P—Economical 


Their perfect operation and reli- 
ability are due to common sense 
mechanical ideas ry good construc- 
tion, While low in price, they are 
made of best materi 8 with careful 
attention to details. 


C. L. BARKER, NORWALK, CONN. 
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